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ome dentists, orthopedic surgeons and patients

continue to believe that giving antibiotics prior

to invasive dental procedures to people with
prosthetic joints is better for patients and keeps practi-
tioners out of court. We now know that these beliefs are
false, and the opposite may even be true. Many myths
surround this practice — a practice that has been called
irresponsible and indefensible (1).

In dispelling these myths, it is important to acknowl-
edge that infection of a prosthetic joint is not merely an
undesirable complication — it is a disastrous event for
patients, surgeons and the health-care system (2, 3). At
the same time, of the greater than 100,000 hip and knee
replacements reported in Canada in 2012-13 (4), only
seven per cent required revision surgery and of those, less
than 10 per cent were done because of prosthetic joint
infections. While the concern about prosthetic joint
infection is real and entirely rationale, the supposition
that dental procedures cause these infections or that
antibiotic prophylaxis prior to dental procedures will pre-
vent them is steeped in mythology rather than science.

Prosthetic joint infection can be classified according to
the onset of symptoms after implantation, as well as the
route of infection: early (less than three months, acquired
during or several days after surgery, caused by highly
virulent organisms); delayed (three to 24 months, usually
acquired during surgery, caused by less virulent organ-
isms); or, late (greater than 24 months, mostly caused by
hematogenous seeding from remote infections) (5).

Antibiotic prophylaxis for patients with total joint
replacement has been a controversial topic in North
America over the past 10 years. In the late 1970s, ortho-
pedic surgeons and dentists began to recommend an-
tibiotic prophylaxis for patients with prosthetic joints
undergoing invasive dental procedures. This was based
on several erroneous assumptions, most notably the
notion that the pathogenesis of late prosthetic joint in-
fections is the same as that of bacterial endocarditis (6),
which is not the case.
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Science Over Dogmo

Dispelling myths about dental antibiotic prophylaxis

for patients with tofal joint replacements

“The great tragedy of science: The
slaying of a beautiful hypothesis by

an ugly fact.”
— Thomas Henry Huxley,
English biologist (1825-1895)

Since the early 1990s, experts in Britain, Europe and
Canada have not only discouraged the practice of anti-
biotic prophylaxis prior to invasive dental procedures,
citing compelling evidence, but also cautioned about the
consequences of antibiotic overuse, warnings we can no
longer ignore, as we face the threat of a global antimicro-
bial resistance crisis (1, 7-12). What follows is a descrip-
tion of the prevalent myths surrounding this practice and
the science that, hopefully, corrects these false beliefs.

Myth #1. Bacteremia from dental procedures
causes late prosthetic joint infections

In large part, this myth has arisen because clinicians
assumed that if dental procedure-induced bacteremia
could cause infective endocarditis in a very small sub-
set of cardiac patients, then the same etiology might be
responsible for late prosthetic joint infections. While
nearly 50 per cent of cardiac valve infections are caused
by the viridans group streptococci, part of the normal
skin, oral, respiratory and gastrointestinal tract flora (13),
75 per cent of joint infections are caused by staphylo-
cocci (14), which are rarely found in the oral flora (15,
16) and less than five per cent are caused by streptococ-
cus species (14), which can arise from multiple sites in
the body.

It should be noted that the American Heart Association
Science Advisory and Coordinating Committee approved
a report in 2003 (17) that stated there is “no convinc-
ing evidence” that bacteria associated with dental pro-
cedures “cause infection of nonvalvular vascular devices
at any time after implantation” and therefore does not



recommend antibiotic prophylaxis for these patients.
Like prosthetic joint infection, infection of these devices
is most commonly caused by staphylococci and other
organisms not usually found in the oral cavity and occurs
at the time of device implantation or as a result of wound
or other active infections (17).

While much of the literature on bacteremia has
focused on that induced by dental procedures, “eve-
ryday” bacteremia from chewing, tooth brushing and
flossing is much more significant. This cumulative physi-
ologic exposure has been estimated to be in the range of
5,370 minutes per month compared to, for example, a
six-minute exposure from a dental extraction (18, 19).
In a study of bacteremia associated with tooth brushing
and dental extractions, Lockhart and colleagues con-
cluded that tooth brushing may be a greater threat than
extraction for people at risk for infective endocarditis
(20). Other studies have shown that poor oral hygiene
and periodontal inflammation contribute to bacteremia
on a daily basis (21, 22).

Roberts (19) devised a Cumulative Exposure Index
to describe dental bacteremic challenges. The index
includes the intensity of bacteremia (colony forming
units or CFUs/ml), duration of bacteremia, frequency
of bacteremia-inducing events and the percentage
prevalence of bacteremia related to the dento-gingival
manipulative procedure. Using this measure, it was
demonstrated that procedures most often regarded as
requiring antibiotic prophylaxis do not carry the greatest
risk of cumulative bacteremia. In fact, procedures with
no visible bleeding, such as tooth brushing, polishing
and rubber dam placement were associated with bacte-
remia: the risk of bacteremia was 390 times greater for
polishing than for single tooth extraction, 154,219 times
greater for tooth brushing and more than two million
times greater for rubber dam placement. In addition,
significant bacteremia was shown in the first 10 seconds
of extractions, when there was no discernible bleeding.
These data suggest that there may be microscopic damage
to blood vessels as a result of intermittent positive and
negative pressures associated with tooth movement and
lend substantial support to the importance of physiologic
bacteremia.

Given that prosthetic joint infection occurs in less than
one per cent of all total joint replacements, and consider-
ing the microbiology of those infections, as well as the
role of daily physiologic bacteremia, the suggestion that
dental procedure-induced bacteremia plays a meaningful
role in prosthetic joint infection is not supported by the
evidence.
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Myth #2. Antibiotics prophylaxis is effective at
preventing late prosthetic joint infection

Even if dental procedure-induced bacteremia was a cul-
prit in late prosthetic joint infection, the belief that
antibiotics are completely effective in dealing with
bacteremia is unfounded. In a study of bacteremia
associated with tooth brushing, extraction with amoxicil-
lin prophylaxis and extraction without amoxicillin (20),
the placebo group had the highest prevalence of bacte-
remia (79 per cent), yet the prevalence in the extraction-
amoxicillin group was still substantial at 56 per cent. The
duration of bacteremia was similar in all three groups.
Additional studies have also found that, although amoxi-
cillin reduces the prevalence of bacteremia, it does not
eliminate it (23, 24), while other studies have found no
reduction in prevalence at all (25, 26).

A review of the evidence base for the efficacy of
antibiotic prophylaxis for prevention of prosthetic
joint infection by Lockhart et al. (27) found scant evi-
dence to support this practice and classified the overall
evidence as Class III: “evidence or general agreement
that the procedure or treatment is not useful or effective,
and in some cases may be harmful.” And in a rigorous
prospective case-control study to assess the association
of dental procedures — with or without antibiotic proph-
ylaxis — and prosthetic joint infection, Berbari et al. (28)
found no increased risk of prosthetic joint infection after
dental procedures and no risk reduction when antibiotic
prophylaxis was used.

Myth #3. The potential benefit of antibiotic
prophylaxis outweighs the risk because antibiot-
ics are safe and cost-effective

Although dental treatment is not a meaningtul risk factor
for prosthetic joint infection and antibiotics are not 100
per cent effective in preventing or mitigating bactere-
mia, some believe that it is better to be “safe than sorry.”
This myth is based on the perception that antibiotics are
safe, especially when given as a peri-operative or one pre-
operative dose.

Antibiotics are responsible for one out of every five
visits to emergency departments for adverse drug
reactions in the United States (29). Mild allergic reac-
tions rank second and anaphylaxis 11th as the most
common medical emergencies seen in dental offices (30).
Analysis of prescribing data and adverse events over a
10-year period in England showed an adverse drug re-
action rate for single-dose amoxicillin prophylaxis was
zero fatal reactions/million prescriptions and 22.6 non-
fatal reactions/million prescriptions. For clindamycin
prophylaxis, it was 13 fatal and 149 non-fatal reactions/
million prescriptions. Most clindamycin-adverse drug
reactions were Clostridium difficile infections (31).
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While the most common allergen in dental offices is
latex and anaphylaxis is a rare event, dentists should
not be complacent about the unintended consequences
of antibiotic use, especially as it pertains to Clostridium
difficile infections. Antibiotic therapy is a key factor in
the pathogenesis of this potentially serious infection.
Disruption of the microflora of the colon allows C.
difficile to proliferate, causing infections that range from
mild diarrhea and abdominal pain to severe diarrhea,
dehydration, pseudomembranous colitis, renal failure,
sepsis and death. The onset of Clostridium difficile infec-
tion is usually within 49 days of starting antibiotics and
although nearly all classes of antibiotics have been impli-
cated, the greatest risk is attributed to clindamycin, third
generation cephalosporins and penicillins (32). Profound
alterations in intestinal flora occur after a single dose of
antibiotics (33, 34). Longer durations of antibiotic ther-
apy confer a greater risk for Clostridium difficile infections,
but even single doses used for prophylaxis increase a pa-
tient’s risk (32, 35-37).

Studies that have modelled data on risk of infection,
health outcomes and costs have shown that the signifi-
cant cost of antibiotic prophylaxis to prevent prosthetic
joint infection outweighs the benefits from a financial
perspective (38, 39) and that for every one such infection
that was prevented (if oral flora caused the infection and
if antibiotic prophylaxis was highly effective), 37 to 80
patients would experience an adverse event from antibi-
otic prophylaxis (40).

The costs to individual patients, the community and
society from antibiotic resistance are reaching crisis pro-
portions. Each time an antibiotic is used, a patient is put
at increased risk of developing a subsequent antibiotic-
resistant infection. This risk may be life threatening in
immunosuppressed patients, who, ironically, are the very
group of patients requiring especially judicious antibiotic
exposure and protection.

Myth #4. Exceptions should be made for

“high-risk” immunocompromised patients

Using antibiotics appropriately in “immunocompro-
mised dental patients” is the next major stewardship
challenge in dentistry. Proponents of antibiotic prophy-
laxis for patients with total joint replacement are eager
to ensure that “high-risk” patients are identified, largely
based on patient medical co-morbidities. This notion,
like many of the ideas about dental antibiotic prophy-
laxis for patients with total joint replacement, appears
to come from an erroneous comparison to guidelines
for prevention of infective endocarditis, where in fact
high-risk patients have been identified — but based only
on the underlying cardiac condition (13), not on any
medical co-morbidities, resulting in a very few patients
requiring coverage. The American Heart Association, in
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its reports and guidelines on infective endocarditis (13)
and nonvalvular cardiovascular device-related infections
(17) acknowledges that co-morbid factors such as older
age, diabetes, immunosuppressive conditions or therapy
and dialysis often co-exist with and may complicate in-
fective endocarditis and independently increase the risk
of adverse outcomes, including morbidity and mortality,
but do not increase risk for development of the initial in-
fection. The American Heart Association states explicitly:

“Patients who are severely immunocompromised
as a result of underlying disease or immunosup-
pressive treatment have increased risk of infection.
However, immunosuppression is not an independ-
ent risk factor for nonvalvular device infections. Im-
munocompromised hosts who have a nonvalvular
cardiovascular device should receive primary and
secondary antibiotic prophylaxis as advocated for
immunocompetent hosts” (17).

Preserving antibiotics for when they are really needed
in all patients is vital — as is protecting patients from the
morbidity and mortality of antimicrobial-resistant infec-
tions such as methicillin-resistant Staphylococcus aureus
(MRSA) and C. difficile. Guidelines that suggest giving
antibiotic prophylaxis to immunosuppressed patients to
prevent prosthetic joint infection are not supported by
the current evidence, and it is these patients in particular
who are at greatest risk for antibiotic-resistant infections
(41-46). As with cardiovascular devices (17), immunosup-
pression is not an independent risk factor for prosthetic
joint infection: if antibiotic prophylaxis is not recom-
mended for patients with prosthetic joints because dental
procedures are not associated with prosthetic joint infec-
tion, then using prophylaxis in patients who are most
susceptible to antibiotic resistance and adverse reactions
is irresponsible (14).

Myth #5. Better “safe than sorry” from

a medical-legal perspective

Although antibiotic prophylaxis for patients with total
joint replacement is not advisable, the myth persists that
giving antibiotics is the prudent thing to do on the basis
of legal considerations. There are two possible scenarios
that may arise in a medical-legal context.

The first is that the patient claims to have developed a
prosthetic joint infection from a dental procedure. Less
than one per cent of hip and knee replacements done
in Canada in 2012-13 (4) developed infections requir-
ing revision surgery. Less than five per cent of prosthetic
joint infections are caused by streptococci species (14),
which are part of the normal flora of multiple body sites
including the oral cavity. If microbial genetic testing
could ascertain that the causative bacteria is identical to



organisms found in the oral cavity of that patient and
not found at other sites (there are no reports in the litera-
ture of this), it would still not be possible to determine if
that infection occurred before, during or after the dental
procedure, as a result of the procedure, or as a result of
daily activities.

The second scenario might arise if a patient has
developed an adverse reaction to an antibiotic given
for prophylaxis despite the advice of the Consensus
Statement developed by the Canadian Orthopedic
Association, the Association of Medical Microbiology
and Infectious Disease Canada and the Canadian Dental
Association (47). The statement was drafted by experts
from the three associations, vetted by their members and
approved by their Boards in 2016. While such a state-
ment has no legal authority, the Canadian statement is
based on scientific evidence and reasoning, rather than
emotional and political perspectives.

In the second scenario, the nature and timing of the
antibiotic in relation to the adverse event would be
known with a great deal of certainty. Of particular con-
cern to dentists should be the development of Clostridium
difficile infection in patients, a very dire sequela of antibi-
otic use, the incidence of which is alarmingly on the rise
in community, as well as hospital, settings. Clostridium
difficile infection is increasingly reported after single or
peri-operative doses of antibiotics, with profound mor-
bidity (36, 37).

If a dentist decides to prescribe antibiotics for a pa-
tient with a hip or knee replacement, despite the lack
of evidence of benefit and the known evidence of harm,
discussion regarding the risk/benefit ratio of antibiotics
must be part of the informed consent process. If a patient
insists upon antibiotic prophylaxis or pressure is brought
to bear by another practitioner, it is the dentist who has
the ultimate responsibility for care and whose actions
may not be defensible.

Conclusion

For many years, dentists and orthopedic surgeons
believed that antibiotic prophylaxis for patients with
total joint replacement was appropriate, based on the
devastating nature of infections of prosthetic joints,
the difficulty of and morbidity associated with revision
surgery and a compelling theory — the theory that the
etiology and pathophysiology of infective endocarditis
and prosthetic joint infections were similar, if not the
same. This is not the case: the facts do not support this
hypothesis. In short, misuse of antibiotics is harmful
to individual patients and to society, and dentists have
a role to play in protecting patients from harm and
preserving antibiotics for when they are needed. FH
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