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Who decides on the need for antibiotic
prophylaxis in patients with major
arthroplasties requiring dental treatment: is
it a joint responsibility?
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The role of antibiotic prophylaxis in patients with
prosthetic joints who require dental treatment is
controversial. A Working Party of the British Society
for Antimicrobial Chemotherapy (BSAC) recently
suggested that there was no evidence to support the
use of antibiotic prophylaxis in these patients. The
purpose of this study was to determine how closely
these recommendations were being followed by
maxillofacial surgeons (MFS), and to see if there was
any consensus on the management of these patients
between MFS and orthopaedic surgeons (OPS).

With the aid of a postal questionnaire, the opinions
of 250 consultant MFS and OPS were sought, response
rates were 148 (59.2%) and 113 (41.2%), respectively.
Of the OPS, 77.7% always recommended the use of
antibiotic prophylaxis as opposed to only 29% of MFS.
There were also wide differences in opinion with
regard to the antibiotic that should be used in these
patients, with the majority of OPS suggesting a
cephalosporin, although this may not be the most
efficacious antibiotic for oral streptococci.

We conclude that this important matter seems to be
far from satisfactorily resolved and that further co-
operation between the specialties is required to
produce guidelines for the safe and effective manage-
ment of this increasing group of patients.
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The use of prophylactic antibiotics to cover patients who
have undergone prosthetic joint replacement and who
require dental treatment has remained a controversial
issue. There have been numerous reports in the literature
that seem to suggest that there is a risk of developing late
infection in a prosthetic joint owing to the haematogenous
seeding of oral organisms after dental treatment (1—4).

Some authorities have argued that the evidence is
unconvincing and that a general policy of antibiotic
prophylaxis cannot be justified (5,6), a view endorsed
by a working party set up by the British Society for
Antimicrobial Chemotherapy (BSAC) (7). However, it
has also been suggested that not all patients with a
prosthetic joint present a similar risk and that in certain
groups antibiotic cover is recommended (4-6). These
include patients with rheumatoid arthritis, diabetes
mellitus and immunosuppression, those on steroids and
patients with re-operated hips.

A previous study showed that over 90% of orthopaedic
surgeons surveyed in the USA recommended the use of
antibiotic cover for patients with prosthetic joints
undergoing dental treatment (8).

The purpose of the present study was twofold: first to
examine how closely the recommendations of the BSAC
were being followed by maxillofacial and orthopaedic
surgeons and, second, to assess the degree of agreement
between orthopaedic and maxillofacial surgeons on the
management of these patients.
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Methods

The views of 250 consultant maxillofacial surgeons
(MFS) were sought along with a similar number of
consultant orthopaedic surgeons (OPS) using a postal
questionnaire. All the surgeons questioned were currently
practising in the UK.

The surgeons were asked to answer the questions below
as ‘Always, Sometimes and Never’. They were to assume
that the patient was fit and well (unless otherwise stated)
and that bacteraemia-producing dental treatment, eg
extraction or scaling was required.

1 Would you recommend/use antibiotic prophylaxis in a
patient with a prosthetic hip joint who required dental
treatment?

2 Would you recommend/use antibiotic prophylaxis in a
patient with a prosthetic knee joint who required dental
treatment?

3 Would you recommend/use antibiotic prophylaxis in a
patient who has already had one failed hip replacement
who required dental treatment?

4 Would you recommend/use antibiotic prophylaxis in a
patient who has already had one failed knee replace-
ment who required dental treatment?

5 Would you recommend/use antibiotic prophylaxis in
the following patients with a prosthetic hip or knee joint
who required dental treatment?

(a) Those on long-term steroid (eg for 6 months)
treatment?

(b) Those who have rheumatoid arthritis?

(c) Those on immunosuppressive therapy?

In addition, they were asked to state which antibiotic they
would recommend/use if the patient was not allergic to
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penicillin and which antibiotic they would recommend/
use if the patient was allergic to penicillin.

The results were then analysed to assess whether there
was a significant difference in the management of these
patients when compared with the wishes of the
orthopaedic surgeons and also to determine the treatment
that was actually carried out by the maxillofacial surgeons.
The results were also analysed to assess any differences in
the antibiotics suggested by the OPS and those actually
used by the MFS. Finally, the degree of compliance with
the BSAC recommendations, not to provide antibiotic
cover, was noted.

Results

The response rate (of suitable replies) to the question-
naires for the MFS and OPS was 148 (59.2%) and 113
(45.2%), respectively. The results are shown in chart
form in Figures 1-3.

The responses to question 1 show that 77.7% of OPS
always recommended the use of antibiotics as opposed to
only 29% of MFS. When a direct comparison of results
was carried out using the x? test it was found to be highly
significant in all response groups (ie Always, Sometimes
and Never), P<0.001.

A similar analysis was carried out with the responses to
questions 2, 3, 4, 5a, 5b and 5c, where it was found that
there were highly significant differences in the responses
of MFS and OPS, P<0.001.

Figure 3 shows the antibiotics that were suggested by
MFS and OPS in both non-penicillin allergic and
penicillin allergic patients. It can be seen that the vast
majority of MFS used amoxycillin (78.8%) in non-
allergic patients as opposed to a cephalosporin (49%)
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Figure 1. Responses to questions 1+4.
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Figure 2. Responses to questions 5a—5c.

which was recommended by the OPS. Although 36% of
the OPS recommended penicillin compounds these
included many different antibiotics (amoxycillin, 3%;
ampicillin, 5; flucloxacillin, 9%; phenoxymethylpenicil-
lin, 10%; co-fluampicil, 7%; not specified, 2%), and as
such were all placed in one group, with the exception of
amoxycillin. The vast majority of the ‘others’ block in Fig.
3 were made up of combinations of drugs, eg a
cephalosporin and metronidazole.

With regard to the issue of compliance with the
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guidelines of the BSAC by the MFS and OPS, it can be
seen that they were virtually ignored by the OPS with
only 3.9% never recommending antibiotic cover for
patients with a prosthetic hip. The MFS were more
compliant to the guidelines but still less than half (44.9%)
followed them by not providing antibiotic cover for
patients with hip joint replacement who require dental
treatment. This still left significant numbers of MFS who
were ignoring the guidelines, with 29% always and 26.1%
sometimes providing antibiotic cover. No mention was
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Figure 3. Antibiotics recommended by maxillofacial (MFS) and orthopaedic (OPS)

surgeons.
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made in the BSAC report on the suggested management
of what some regard as other high risk groups (questions
2-5a, 5b, 5¢) and therefore compliance rates cannot be
ascertained.

Discussion

It can be seen from the results that the management of
these patients remains a controversial issue with very little
agreement between the OPS and the MFS. Of the OPS,
77.7% always recommending the use of antibiotic
prophylaxis in a patient with a prosthetic hip joint,
rising to 91.3% in the immunocompromised patient, the
equivalent figures for the MFS being 29% and 76.1%,
respectively. It is noted that the closest agreement shown
between the MFS and the OPS was in the management of
immunosuppressed patients, in which 76.1% of MFS
used antibiotic cover and 91.3% of OPS recommended its
use. However, even in this group of patients the
differences were statistically significant, P <0.001.

Even in those patients in which both sets of surgeons
feel that antibiotic cover may be desirable, there is little
agreement on the choice of antibiotic that should be used.
The MFS used amoxycillin in 78.8% of cases, an
antibiotic only recommended by 3% of OPS.

There was also a large difference of opinion in the
antibiotics that were used/recommended in patients who
were allergic to penicillin. Of the MFS, 49.6% used
clindamycin, and yet not a single OPS recommended its
use. It can be seen from Fig. 3 that a cephalosporin
(45.1%) was once again the antibiotic most recommended
by OPS. It is also interesting to note that ciprofloxacin
was recommended by 3% of OPS for use in non-allergic
patients and yet not used by any MFS in this group of
patients.

Late infection of a prosthetic joint has previously been
classified as one which occurs more than 3 months after its
initial placement (9). This can be due to a delayed growth
of bacteria that were initially introduced into the operative
site at the time of operation or from a distant focus of
infection which has gained access to the joint by
haematogenous spread (10,11).

The majority of infections are due to staphylococci and
streptococci (1,12,13). In the staphylococcal group of
organisms the most common isolates are Staphylococcus
epidermidis and Staphylococcus aureus (12,13). A whole
host of streptococcal organisms have been implicated in
prosthetic joint infections (1,5,12,13) including a-
haemolytic streptococci of the viridans group (4,14).

The incidence of late joint infection has recently been
quoted as between <0.1% (15), up to 0.6% (1), those
attributable to organisms from a dental source ranging
from 0.04% (16) to 0.07% (1). It has been suggested that
even with this small number of cases, some of the methods
used in case reports to establish a link between dental
treatment and subsequent joint infection may have been
flawed (6), so the actual incidence of joint infection
secondary to dental treatment may be even less.

The effects of late joint infection, however, are

associated with significant morbidity and mortality. The
mortality rate has been quoted between 4% and 18% (4),
with an estimated figure of 2-13/100 000 associated with
dental procedures alone having been mentioned (4).

On the face of it any method of preventing a possibly
fatal infection with the use of prophylactic antibiotics
would seem justifiable, a view which may explain the large
numbers of OPS who recommended the use of
prophylactic antibiotics, since they are the surgeons who
must deal with the catastrophic consequences of an
infected arthroplasty.

This must be compared with the dangers of the
antibiotics themselves. It has been suggested that the
risk of a fatal anaphylactic reaction to an oral penicillin or
cephalosporin is in the region of 1-2/100 000 (1). It can
therefore be seen that the risk of death from an infected
joint after a dental procedure is similar to that of
anaphylaxis associated with prophylactic antibiotic
therapy. Again, this fact may explain why most MFS
did not provide antibiotic cover; since they are the
prescriber of the antibiotics, in the event of a fatal
reaction they will have to justify their actions, especially in
the light of the BSAC recommendations.

The successful provision of antibiotic prophylaxis in
these patients is dependent on the correct antibiotic being
given. The bacteraemia produced at the time of dental
treatment consists mainly of organisms in the viridans
streptococcus group, and it is these organisms which the
prophylactic antibiotics are supposed to prevent haema-
togenously seeding to the prosthetic joint. This study
showed that the antibiotic most frequently recommended
by OPS was a cephalosporin, as recommended by other
authors (13,17), and yet this has previously been shown to
be ineffective in preventing haematogenous seeding of
streptococcus viridans (18). It would suggest that the OPS
are following prophylaxis regimens used routinely at the
time of primary surgery, and not taking into account that
the risk organisms from dental treatment are different.

The use of antibiotic prophylaxis to prevent infective
endocarditis in at-risk patients requiring dental treatment
is well established, with oral streptococci being the largest
infecting group (19). In these at-risk patients, amoxycillin
3 g 1h before the procedure is recommended; those
patients who are allergic to penicillin receiving 600 mg of
clindamycin (20). Since an attempt is being made to
eradicate the same transient bacteraemia, it would seem
reasonable to adopt a similar antibiotic regimen in this
particular group of patients, if thought necessary. It is
therefore not surprising that this was the antibiotic
protocol used by the majority of MFS.

Many of the MFS respondents added in their answers
that they would consult the patient’s OPS and follow the
advice given. From the results of this study it can be seen
that most OPS would recommend the use of antibiotics
(77.7% to 91.3%) and they would, on the whole,
recommend a cephalosporin (45.1% to 49%). It may be
argued that the patient is being exposed to the risks
associated with antibiotic therapy without the benefit of
receiving adequate prophylaxis, the antibiotic not being
the most efficacious against oral streptococci. The
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dilemma for the MFS is apparent. Do they give a regimen
of antibiotics recommended by the OPS, which they may
feel is not the most appropriate or, alternatively, rely on
their own judgement and knowledge by prescribing
appropriate antibiotics, regardless of the OPS choice?

All the above has to be balanced with the views of the
working party of the BSAC which recommended that a
patient with a prosthetic joint does not require antibiotic
prophylaxis before dental procedures. No mention is
made in the report on the management of what others
regard as high-risk groups, such as those with re-operated
joints, patients with diabetes mellitus, those on immuno-
suppressive therapy and those patients on steroids.

Finally, we believe the wide differences in opinion
between the OPS and MFS in this study are in part due to
very little communication between the specialties on this
important matter. A previous survey of 125 orthopaedic
surgeons showed that 52% recommended the use of
antibiotic prophylaxis before dental treatment, but in an
equivalent number of general medical practitioners only
3% had received any advice from the local orthopaedic
surgeons on the matter (17). The number of dental
practitioners receiving advice from the orthopaedic
surgeons was not stated but can reasonably be assumed
to be even smaller. The passing of relevant medical
information to dentists from either the patient’s hospital
doctor or general practitioner has been shown to be poor
(21). Paediatric cardiology patients are, in theory, all
issued with a ‘yellow card’ to inform dentists of the need
for antibiotic prophylaxis, and a recent survey showed
that 57% of patients had received one (22). This is a long
way short of ideal but, nevertheless, a system is in
operation which is striving to ensure the patient receives
appropriate dental treatment.

We would like to thank all those consultants who returned the
completed questionnaire, many providing additional useful
information.

References

1 Maderazo EG, Judson S, Pasternak H. Late infections of
total joint prostheses: a review and recommendations for
prevention. Clin Orthop 1988; 229: 131-42.

2 Cress RL, Bickel WS, von Kessler KLC. Infections in total
hips secondary to a primary source elsewhere. Clin Orthop
1975; 106: 99-101.

3 Sullivan PM, Johnston RC, Kelley SS. Late infection after
total hip replacement, caused by an oral organism after dental
manipulation: a case report. § Bone Foint Surg 1990; 72A:
121-3.

4 Mason JC, Dollery CT, So A ez al. An infected prosthetic
hip—is there a role for prophylactic antibiotics? Br Med ¥
1992; 205: 300-302.

5 Thyne GM, Ferguson JW. Antibiotic prophylaxis during
dental treatment in patients with prosthetic joints. ¥ Bone
Joint Surg 1991; 73B: 191-4.

6 Field EA, Martin MV. Prophylactic antibiotics for patients
with artificial joints undergoing oral and dental surgery:
necessary or not? Br ¥ Maxillofac Surg 1991; 29: 341-6.

7 Working Party of the British Society for Antimicrobial
Chemotherapy 1991, reported in Lancet 1992; 339: 301.

8 Jaspers MT, Little JW. Prophylactic antibiotic coverage in
patients with total arthroplasty: current practice. ¥ Am Dent
Assoc 1985; 111: 943-8.

9 Hughes SPF. Prophylactic antibiotics in total joint replace-
ment. Semin Orthop 1986; 1: 10-15.

10 Alberg A, Carlsson AS, Lindberg L. Haematogenous

_ infection in total joint replacement. Clin Orthop 1978; 137:
69-75.

11 Andrews HJ, Arden GP, Hart GM, Owen JW. Deep
infection after total hip replacement. ¥ Bone Joint Surg
1981; 63B: 452-63.

12 Inman RD, Gallegos KV, Brause BD, Redecha PB, Christian
CL. Clinical and microbiological features of prosthetic joint
infection. Am ¥ Med 1984; 77: 47-53.

13 Jacobsen ]JJ, Matthews LS. Bacteria isolated from late
prosthetic joint infections: dental treatment and chemopro-
phylaxis. Oral Surg Oral Med Oral Pathol 1987; 63: 122-6.

14 Bartzokas CA, Johnson R, Jane M, Martin MV, Pearce PK,
Saw Y. Relationship between mouth and haematogenous
infection in total joint replacements. Br Med ¥ 1994; 309:
506-8.

15 Lidwell OM, Elson RA, Lowbury EJL et al. Ultraclean air
and antibiotics for prevention of postoperative infection.
Acta Orthop Scand 1987, 58: 4-13.

16 Little JW. Dental treatment in patients with joint replace-
ments. Oral Surg 1983; 55: 20-23.

17 Grant A, Hoddinott C. Joint replacement, dental surgery,
and antibiotic prophylaxis. Br Med ¥ 1992; 304: 959-60.

18 Durack DT, Petersdorf RG. Chemotherapy of experimental
streptococcal endocarditis. I. Comparison of commonly
recommended prophylactic regimens. ¥ Clin Invest 1973;
52: 592-8.

19 Bayliss R, Clarke C, Oakley CM, Somerville W, Whitfield
AGW, Young SE]J. The microbiology and pathogenesis of
infective endocarditis. Br Heart ¥ 1983; 50: 513-19.

20 British Medical Association and the Royal Pharmaceutical
Society of Great Britain. British National Formulary, 1995;
29: 215-16.

21 Buckingham JK, Gould IM, Williams S. Prevention of
endocarditis: communication between doctors and dentists.
Br Dent ¥ 1992; 172: 414-15.

22 Pollard PA, Curzon ME]. The effectiveness of the yellow
card warning system for paediatric cardiology patients.
Community Dent Health 1992; 9: 391-2.

Received 30 September 1996



