
T
he history of total hip
replacement dates back
to the 1700s.1 The postop-
erative infection rate
during the 1950s was

close to 12 percent.2,3 Most pros-
thetic joint infections occur within
three months after surgery and are
termed “early infections,” thought to
be caused by wound contamination.
Those occurring later than three
months after surgery are called
“late prosthetic joint infections”
(LPJIs) and are caused by either
wound contamination or the
hematogenous spread of bacteria
from a distant site.4 Across time,
several techniques reduced the post-
operative infection rate to a range of
less than 1 to 2 percent.4 These pro-
cedures allowed for total hip, total
knee and other joint replacements
to become commonplace in the
1970s and beyond.5-8 Two of the
more important techniques were the
use of short-term primary antibiotic
prophylaxis (AP) (prophylaxis
administered just before the place-
ment of the prosthesis) and the use
of a laminar airflow system in the
operating room.9

During the 1970s and early part
of the 1980s, the orthopedic commu-
nity focused attention on the pos-
sible role of bacteremia resulting
from dental procedures as a source
of LPJIs.10-13 Results of opinion sur-
veys of orthopedic surgeons during
this period suggested that more
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Background. In February 2009, the American Academy of
Orthopaedic Surgeons (AAOS) published an information statement in
which the organization “recommends that clinicians consider antibiotic
prophylaxis [AP] for all total joint replacement patients prior to any inva-
sive procedure that may cause bacteremia.” The leadership of the
American Academy of Oral Medicine (AAOM) thought that there was a
need to respond to this new statement.
Methods. The authors reviewed the literature on this subject as it
relates to the AAOS’s February 2009 information statement. The draft of
the resulting report was reviewed and approved by the leadership of the
AAOM and several dentists in North America who have expertise on this
subject.
Results. The risk of patients’ experiencing drug reactions or drug-
resistant bacterial infections and the cost of antibiotic medications alone
do not justify the practice of using AP in patients with prosthetic joints.
Conclusions. The authors identified the major points of concern for a
future multidisciplinary, systematic review of AP use in patients with
prosthetic joints. In the meantime, they conclude that the new AAOS
statement should not replace the 2003 joint consensus statement.  
Clinical Implications. Until this issue is resolved, dentists have
three options: inform their patients with prosthetic joints about the risks
associated with AP use and let them decide; continue to follow the 2003
guidelines; or suggest to the orthopedic surgeon that they both follow the
2003 guidelines. 
Key Words. Antibiotic prophylaxis; prosthetic joint; infection; antibi-
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than 90 percent favored administering secondary
AP before performing dental procedures to
patients who had undergone joint replacement.14,15

Results from later surveys continued to show sup-
port for AP among orthopedic surgeons and 
infectious-diseases specialists.16,17

Because the scientific literature never provided
strong support for AP use, many physicians and
dentists became concerned about the appropriate-
ness of this practice as a standard of care. In
1988, a group of selected orthopedic surgeons,
dentists and infectious diseases specialists held a
workshop in Chicago, sponsored by the American
Dental Association (ADA), to address this issue.
As a result of this meeting, several attendees pre-
sented a paper in 1990 stating that there was lim-
ited evidence to support AP but
that the workshop participants nev-
ertheless recommended it until
additional information became
available.18 Later in 1990, the ADA
Council on Dental Therapeutics
published the results of the 1988
meeting, stating that there were
limited data to support the continu-
ation of the use of AP for dental
patients with prosthetic joints.19

In 1997, after continued collabo-
ration and with input from mem-
bers of the Infectious Diseases
Society of America (IDSA), the ADA
and American Academy of
Orthopaedic Surgeons (AAOS) published an advi-
sory statement regarding the dental treatment of
patients with prosthetic joints.20 This statement
was modified slightly in 2003.21 According to the
statement, AP use was not recommended for
patients with pins, plates or screws, or for other-
wise healthy patients with total joint replace-
ments. Patients at greater risk due to specific
medical conditions should be considered candi-
dates for prophylaxis. These included patients
whose prostheses were less than two years old or
those who had “high-risk” conditions such as
inflammatory arthropathies (rheumatoid arthritis,
systemic lupus erythematosus), drug-induced or
radiation-induced immunosuppression, previous
joint infection, malnourishment, hemophilia,
human immunodeficiency virus infection, insulin-
dependent diabetes or malignancy.21 Following the
American Heart Association (AHA) guidelines for
cardiac patients,22 the statement classified various
dental procedures according to a presumed asso-

ciated incidence of risk of bacteremia.22

In February 2009, without collaborative
involvement with organized dentistry or
nonorthopedic physician specialties, the AAOS
published what it labeled an “Information State-
ment” entitled “Antibiotic Prophylaxis for Bac-
teremia in Patients With Joint Replacements.”23

It states that it “was developed as an educational
tool based on the opinions of the authors. Readers
are encouraged to consider the information pre-
sented and reach their own conclusions.” The
2003 ADA/AAOS guidelines contained the fol-
lowing statement: “The risk/benefit and
cost/effectiveness ratios fail to justify the adminis-
tration of routine antibiotic prophylaxis.”21 The
new 2009 AAOS information statement suggests

a different position: “Given the
potential adverse outcomes and cost
of treating an infected joint replace-
ment, the AAOS recommends that
clinicians consider antibiotic pro-
phylaxis for all total joint replace-
ment patients prior to any invasive
procedure that may cause bac-
teremia.”23 There was no clear
explanation or scientific basis for
this change in position.

If one were to follow the informa-
tion statement of the AAOS authors,
the following four assumptions all
would have to be true for a clinician
to believe the actions are in the

patient’s best interest:24

dbacteremia from oral flora arising from dental
procedures causes LPJIs; 
dthere is a temporal relationship between dental
procedures and LPJIs; 
dAP prevents bacteremia resulting from dental
procedures and subsequent LPJIs; 
done cannot compare late LPJIs and infective
endocarditis because of differing anatomy, blood
supply, microorganisms and mechanisms of 
infection.

All four assumptions have potential problems. 
dAnalysis of reported cases of LPJIs demon-
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strates that joint infections rarely are caused by
bacterial species common to the mouth, and there
is no credible evidence to link LPJIs with dental
procedures.25-31

dEvidence of a temporal relationship between
dental procedures and the onset of LPJIs is 
circumstantial.29

dThere are case reports of LPJI’s having
occurred after dental procedures despite the use
of AP.32,33 In addition, it is well established that
bacteremia resulting from invasive dental pro-
cedures occurs despite use of standard AP, and
that routine events such as toothbrushing also
cause bacteremia.34

dWith regard to the differences between LPJI
and infective endocarditis, even if there are dif-
ferences in the anatomy, microbi-
ology and possible pathogenesis of
LPJI and infective endocarditis,
they have the common feature of an
underlying mechanism of putative
hematogenous spread from the
mouth. Despite this fact, it is of
interest that the 2007 AHA recom-
mendations35 reduce, by about 90
percent, the number of patients
with cardiac conditions whom the
1997 AHA guidelines22 recom-
mended for receipt of AP, despite
the fact that as many as 50 percent of cases of
infective endocarditis are caused by oral bacterial
species.34 In contrast, there are few or no scientific
data to suggest a connection between LPJI and
species specific to the mouth—yet the AAOS
information statement23 suggests that all patients
with prosthetic joints should be considered candi-
dates for AP when undergoing dental procedures.
An analogy could be made to infections of cardio-
vascular implantable electronic devices (CIEDs),
which, like LPJIs, are caused almost exclusively
by staphylococcal and other nonoral flora. A
recent AHA statement regarding CIED-related
infections states that “the predominance of
staphylococci as pathogens … rather than oral
flora suggests that antibiotic prophylaxis for
dental procedures is of little or no value” and
“there is currently no scientific basis for the use of
prophylactic antibiotics before routine invasive
dental, gastrointestinal, or genitourinary pro-
cedures to prevent CIED infection.”36

During the past 70 years, widespread use of
antibiotics has resulted in a significant increase
in the prevalence of drug-resistant bacterial infec-

tions. The ADA37 warned that use of antibacterial
drugs should be reserved for the management of
active infectious disease and considered for the
prevention of hematogenously spread infection in
patients at high risk of acquiring infection. Retro-
spective analyses of clinical isolates acquired
during the past decade have documented clearly
an increase in resistance among the Viridans
streptococci.38,39 An important factor influencing
the emergence of resistance in a bacterial popula-
tion is the selective pressure applied by antibi-
otics that, in turn, leads to reduced microbial sus-
ceptibility.40 Moreover, an increasing number of
antibiotic-induced drug interactions is being
reported, especially those involving accumulation
of medications that have narrow therapeutic

indexes.41 Acknowledging the
increase in microbial resistance, the
following statement appears in the
1997, 2003 and 2009 AAOS advi-
sory statements: “Any perceived
potential benefit of antibiotic pro-
phylaxis must be weighed against
the known risks of antibiotic tox-
icity; allergy; and development,
selection and transmission of micro-
bial resistance.”20,21,23 Finally, we
estimate that the cost for single-
dose amoxicillin would be approxi-

mately $60 million per year in the United States,
if the 2009 AAOS information statement23

replaces the 2003 consensus statement. (We esti-
mate the prevalence of people with prosthetic
joints in the United States to be more than
7,000,000. If this number is multiplied by the
number of dental office visits per person per
year—our estimate is two—the result is
14,000,000. If we then multiply this number by
our mean estimate for the cost of a single dose of
amoxicillin, including pharmacist involvement—
our estimate is $4.26—the result is a potential
cost of $59,640,000 for antibiotics prescribed per
year in the United States for this purpose [P.
Lockhart, unpublished data, April 2010].) This
estimate does not include the substantial cost to
patients and dental practices for canceled
appointments due to patients’ arriving at the
office without having taken their antibiotics. 

Given the 2009 AAOS statement, dentists have
three options. First, they may want to inform
their patients who have prosthetic joints about
the lack of scientific evidence to support AP in
their situation and the potential for a drug reac-
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tion to AP so that patients can make informed
decisions. The problem with this approach is that
patients may become confused by the conflicting
information.

Second, dentists may choose to base their clin-
ical decisions entirely on the 2003 consensus
statement and other literature published since
then. The problem with this approach is potential
medicolegal jeopardy if they do not contact the
orthopedist for recommendations and then follow
them.

A third, and perhaps better, option for the den-
tist would be to contact the patient’s orthopedic
surgeon, briefly discuss or outline in a letter the
current dilemma and suggest that they both
follow the 2003 guidelines until a new joint con-
sensus statement is approved. If the orthopedist
elects to follow the 2009 AAOS information state-
ment and recommends AP for a patient who
would not receive AP according to the 2003 guide-
lines, then the dentist has the option to ask the
orthopedist to write the prescription for antibi-
otics. (On the other hand, if a patient requires 
AP according to the 2003 guidelines,21 the dentist
should not ask the orthopedist to write the pre-
scription for antibiotics, because this is the den-
tist’s responsibility.) The rationale for this
approach is the contrast between the lack of evi-
dence for the practice of administering AP and
the real concerns about drug reactions, resistant
strains of bacteria and costs to the health care
system. The problem with this approach is that
there inevitably will be an increase in the number
of telephone calls to or amount of other communi-
cation with orthopedists, as well as a potential
conflict if the orthopedist is asked to write the
prescription. Similarly, from a medicolegal per-
spective, telephone conversations are considered a
“gray” area should the issue of litigation arise.

With any of the above options, the dentist
should note in the patient’s dental record the con-
tent of any discussions with patients and other
clinicians. With regard to cases of LPJI that might
arise as a result of oral flora (less than 5 percent),
the emphasis should be on attaining optimal oral
health before surgery and maintaining excellent
oral hygiene and preventing dental and perio-
dontal disease after surgery to decrease the fre-
quency of physiologic bacteremia.42

In response to the AAOS information state-
ment, several members of the American Academy
of Oral Medicine (AAOM) sent letters to the presi-
dents of the ADA, AAOS and AAOM stating their

concern (J.W. Little and colleagues, written com-
munication to J. Zuckerman, AAOS president,
May 28, 2009). The AAOS responded by stating,
“The AAOS would welcome the opportunity to for-
mally work with interested organizations such as
the IDSA and the ADA to develop a more 
evidence-based approach to these recommenda-
tions or identify possible study designs to obtain
more helpful evidence in the future” (J. Zuck-
erman and colleagues, written communication to
J.W. Little and colleagues, June 11, 2009). The
purpose of this correspondence was to stimulate
the ADA, AAOS and IDSA to meet in the near
future to develop evidence-based recommenda-
tions for the dental treatment of patients with
total joint replacements.

CONCLUSION

Our article identifies the major points of concern
for a future systematic review by a multispecialty
collaboration. In the meantime, given that the
2009 information statement23 is more an opinion
than an official guideline, the AAOM believes
that it should not replace the 2003 joint con-
sensus statement prepared by the relevant orga-
nizations: the ADA, the AAOS and the IDSA.21

■

Disclosure. None of the authors reported any disclosures.

The authors served as a writing committee of the American Academy
of Oral Medicine. They acknowledge the assistance of the following
people, who were kind enough to review the manuscript of this article:
Larry Brecht, DDS; Don A. Falace, DMD; Michael Glick, DMD;
Catherine Kilmartin, DDS, MSc; Craig S. Miller, DMD, MS; Joel
Napenas, DDS; Lauren L. Patton, DDS; Nelson L. Rhodus, DMD,
MPH; John C. Robinson, DDS; Michael Siegel, DDS, MS; and
Nathaniel S. Treister, DMD, DMSc.

1. Gomez PF, Morcuende JA. Early attempts at hip arthroplasty:
1700s to 1950s. Iowa Orthop J 2005:25:25-29.

2. Charnley J, Eftekhar N. Postoperative infection in total prosthetic
replacement arthroplasty of the hip-joint: with special reference to the
bacterial content of the air of the operating room. Br J Surg 1969;56(9):
641-649.

3. Lidwell OM. Clean air at operation and subsequent sepsis in the
joint. Clin Orthop Relat Res 1986;(211):91-102.

4. Uçkay I, Pittet D, Bernard L, Lew D, Perrier A, Peter R. Antibiotic
prophylaxis before invasive dental procedures in patients with arthro-
plasties of the hip and knee. J Bone Joint Surg Br 2008;90(7):833-838.

5. Josefsson G, Lindberg L, Wiklander B. Systemic antibiotics and
gentamicin-containing bone cement in the prophylaxis of postoperative
infections in total hip arthroplasty. Clin Orthop Relat Res 1981;(159):
194-200.

6. Norden CW. Antibiotic prophylaxis in orthopedic surgery. Rev
Infect Dis 1991;13(10 suppl):S842-S846.

7. Peersman G, Laskin R, Davis. J, Peterson M. Infection in total
knee replacement: a retrospective review of 6489 total knee replace-
ments. Clin Orthop Relat Res 2001;(392):15-23.

8. Kilgus DJ, Howe DJ, Strang A. Results of periprosthetic hip and
knee infections caused by resistant bacteria. Clin Orthop 2002;(404):
116-124.

9. Schutzer SF, Harris WH. Deep-wound infection after total hip
replacement under contemporary aseptic conditions. J Bone Joint Surg
Am 1988;70(5):724-727.

10. Ainscow DA, Denham RA. The risk of haematogenous infection in
total joint replacements. J Bone Joint Surg Br 1984;66(4):580-582.

670 JADA, Vol. 141 http://jada.ada.org    June 2010

CLINICAL PRACTICE BRIEF  REPORT

Copyright © 2010 American Dental Association. All rights reserved. Reprinted by permission.



11. Lattimer GL, Keblish PA, Dickson TB Jr, Vernick CG, Finnegan
WJ. Hematogenous infection in total joint replacement: recommenda-
tions for prophylactic antibiotics. JAMA 1979;242(20):2213-2214.

12. Norden CW. Prevention of bone and joint infections. Am J Med
1985;78(6B):229-232.

13. Pollard JP, Hughes SP, Scott JE, Evans MJ, Benson MK. Antibi-
otic prophylaxis in total hip replacement. Br Med J 1979;1(6165):
707-709.

14. Howell RM, Green JG. Prophylactic antibiotic coverage in den-
tistry: a survey of need for prosthetic joints. Gen Dent 1985;33(4):
320-323.

15. Jaspers MT, Little JW. Prophylactic antibiotic coverage in
patients with total arthroplasty: current practice. JADA 1985;111(6):
943-948.

16. Lockhart PB, Brennan MT, Fox PC, Norton HJ, Jernigan DB,
Strausbaugh LJ. Decision-making on the use of antimicrobial prophy-
laxis for dental procedures: a survey of infectious disease consultants
and review. Clin Infect Dis 2002;34(12):1621-1626.

17. Shrout MK, Scarbrough F, Powell BJ. Dental care and the pros-
thetic joint patient: a survey of orthopedic surgeons and general den-
tists. JADA 1994;125(4):429-436.

18. Nelson JP, Fitzgerald RH Jr, Jaspers MT, Little JW. Prophylactic
antimicrobial coverage in arthroplasty patients. J Bone Joint Surg Am
1990;72(1):1.

19. American Dental Association Council on Dental Therapeutics.
Management of dental patients with prosthetic joints. JADA 1990;
121(4):537-538.

20. American Dental Association; American Academy of Orthopaedic
Surgeons. Advisory statement: antibiotic prophylaxis for dental
patients with total joint replacements. JADA 1997;128(7):1004-1008.

21. American Dental Association; American Academy of Orthopaedic
Surgeons. Antibiotic prophylaxis for dental patients with total joint
replacements. JADA 2003;134(7):895-899.

22. Dajani AS, Taubert KA, Wilson W, et al. Prevention of bacterial
endocarditis: recommendations by the American Heart Association.
JAMA 1997;227(22):1794-1801.

23. American Academy of Orthopaedic Surgeons. Information state-
ment: antibiotic prophylaxis for bacteremia in patients with joint
replacements. “www.aaos.org/about/papers/advistmt/1033.asp”.
Accessed April 23, 2010.

24. Napenas JJ, Lockhart PB, Epstein JB. Comment on the 2009
American Academy of Orthopaedic Surgeons’ information statement on
antibiotic prophylaxis for bacteremia in patients with joint replace-
ments. J Can Dent Assoc 2009;75(6):447-449. 

25. LaPorte DM, Waldman BJ, Mont MA, Hungerford DS. Infections
associated with dental procedures in total hip arthroplasty. J Bone
Joint Surg Br 1999;81(1):56-59.

26. Lindqvist C, Slätis P. Dental bacteremia: a neglected cause of
arthroplasty infections? Three hip cases. Acta Orthop Scand 1985;
56(6):506-508.

27. Trampuz A, Zimmerli W. Antimicrobial agents in orthopaedic
surgery: prophylaxis and treatment. Drugs 2006;66(8):1089-1105.

28. Waldman BJ, Mont MA, Hungerford DS. Total knee arthroplasty

infections associated with dental procedures. Clin Orthop Relat Res
1997;(343):164-172.

29. Lockhart PB, Loven B, Brennan MT, Fox PC. The evidence base
for the efficacy of antibiotic prophylaxis in dental practice. JADA 2007;
138(4):458-474.

30. Aas JA, Paster BJ, Stokes LN, Olsen I, Dewhirst FE. Defining the
normal bacterial flora of the oral cavity. J Clin Microbiol 2005;43(11):
5721-5732.

31. Bahrani-Mougeot FK, Paster BJ, Coleman S, Ashar J, Barbuto S,
Lockhart PB. Diverse and novel oral bacterial species in blood following
dental procedures. J Clin Microbiol 2008;46(6):2129-2132.

32. Skiest DJ, Coykendall AL. Prosthetic hip infection related to a
dental procedure despite antibiotic prophylaxis. Oral Surg Oral Med
Oral Pathol Oral Radiol Endod 1995;79(5):661-663.

33. Sullivan PM, Johnson RC, Kelley SS. Late infection after total hip
replacement, caused by an oral organism after dental manipulation: a
case report. J Bone Joint Surg Am 1990;72(1):121-123.

34. Lockhart PB, Brennan MT, Sasser HC, Fox PC, Paster BJ,
Bahrani-Mougeot FK. Bacteremia associated with toothbrushing and
dental extraction. Circulation 2008;117(24):3118-3125.

35. Wilson W, Taubert KA, Gewitz M, et al. Prevention of infective
endocarditis: guidelines from the American Heart Association—a
guideline from the American Heart Association Rheumatic Fever,
Endocarditis, and Kawasaki Disease Committee, Council on
Cardiovascular Disease in the Young, and the Council on Clinical
Cardiology, Council on Cardiovascular Surgery and Anesthesia, and
the Quality of Care and Outcomes Research Interdisciplinary Working
Group. Circulation 2007;116(15):1736-1754.

36. Baddour LM, Epstein AE, Erickson CC, et al. Update on cardio-
vascular implantable electronic device infections and their manage-
ment: a scientific statement from the American Heart Association. Cir-
culation 2010;121(3):458-477.

37. American Dental Association Council on Scientific Affairs. Com-
bating antibiotic resistance (published correction appears in JADA
2004;135[6]:727). JADA 2004;135(4):484-487.

38. Marron A, Carratalà J, Alcaide F, Fernández-Sevilla A, Gudiol F.
High rates of resistance to cephalosporins among viridans-group strep-
tococci causing bacteraemia in neutropenic cancer patients. J Antimi-
crob Chemother 2001;47(1):87-91.

39. Seppälä H, Haanperä M, Al-Juhaish M, Järvinen H, Jalava J,
Huovinen P. Antimicrobial susceptibility patterns and macrolide resis-
tance genes of viridans group streptococci from normal flora. J Antimi-
crob Chemother 2003;52(4):636-644.

40. Sweeney LC, Dave J, Chambers PA, Heritage J. Antibiotic resis-
tance in general dental practice: a cause for concern? J Antimicrob
Chemother 2004;53(4):567-576.

41. Hersh EV. Adverse drug interactions in dental practice: interac-
tions involving antibiotics—part II of a series. JADA 1999;130(2):
236-251.

42. Lockhart PB, Brennan MT, Thornhill M, et al. Poor oral hygiene
as a risk factor for infective endocarditis-related bacteremia. JADA
2009;140(10):1238-1244.

JADA, Vol. 141 http://jada.ada.org    June 2010 671

CLINICAL PRACTICE BRIEF  REPORT

Copyright © 2010 American Dental Association. All rights reserved. Reprinted by permission.


	The dental treatment of patients with joint replacements
	CONCLUSION
	References




