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An infected prosthetic hip

Is there a role for prophylactic antibiotics?

Infection of a prosthetic joint is associated with serious prosthesis on the left, but on the right there were areas
morbidity, can result in prolonged admission to hos- of lucency around the hip shaft with associated new

IA\t_ pital, and is potentially life threatening. Our case bone formation, consistent with infection (figure).
illustrates these problems, and the arguments for and Treatment was started with intravenous benzylpeni-
against the use of prophylactic antibiotics in preven- ciin 2 MU six hourly and subcutaneous heparin. She
tion of these infections are discussed. had daily physiotherapy to her hips. The pain in her

hip resolved within 48 hours. Her C reactive protein
concentration fell to 13 mg/l on day 12 after admission

Case history and her erythrocyte sedimentation rate to 41 mm in the
A 67 year old woman had congenital dislocation of first hour. Her platelet count also fell to within the

the hip diagnosed at the age of 1 year. In 1976 she had a normal range and the white cell count remained
right total hip replacement and in 1980 a left total hip normal. After two weeks' intravenous benzylpenicillin
replacement, both for osteoarthritis. In 1985 a revision treatmentwas changed to oral phenoxymethylpenicillin
of the left hip prosthesis for aseptic loosening was and the acute phase reactants remained stable. She was
performed with a good result. She remained well until discharged to be readmitted two weeks later for
July 1990 when she was seen by her orthopaedic removal of the infected prosthesis, followed by six
surgeon after complaining of increasing discomfort in weeks of traction. It was planned that she would have
the right hip. Radiography of the hip showed appreci- bone grafting of the acetabulum and proximal femoral
able wear of the socket, but there was no evidence of head six months later followed by implantation of
infection and her erythrocyte sedimentation rate was another prosthesis.
normal at 7 mm in the first hour. In August 1990 she
had an infected wisdom tooth removed and in Novem-
ber she had a molar tooth stump extracted. She became Comment
unwell in December with malaise, lethargy, sore In 1988 Maderazo et al suggested that the annual
throat, and fever. Her general practitioner prescribed incidence of late infection of joint prostheses was
three separate courses of antibiotics over the next few 0-6%.' These infections are potentially life threatening,
weeks but she remained unwell with intermittent have a high associated morbidity, and require pro-
fevers and night sweats. In March 1991 she developed longed admission to hospital. The route of infection is
severe pain in her right hip. A radiograph of the right by haematogenous spread. An animal model has been
hip appeared consistent with infection of the hip described, in which Staphylococcus aureus was injected
prosthesis. This was supported by a raised erythrocyte into rabbits with prosthetic knee joints and one third
sedimentation rate of 70 mm in the first hour and a fall subsequently developed joint infections.2 A review of
in haemoglobin concentration to 95 g/l. An open 43 previously described cases identified the source of
biopsy of the right femur was performed. Bacterial infection as skin in 46%, dental in 15%, urinary tract in
cultures of both the femoral window swab and the 13%, respiratory tract in 10%, and gastrointestinal
femoral biopsy specimen grew Streptococcus mitis, an tract in 2%; in 14% the source ofinfection was unclear. '
organism in the viridans streptococcus group. She was Staphylococci are the commonest infecting organisms,
admitted to the Hammersmith Hospital for treatment. accounting for about 60% of the infections, with
On admission she complained of severe pain in her streptococci causing 20%. Numerous other organisms

right hip but was otherwise well. She had been treated have been implicated, including Gram negative bacilli
for tuberculous peritonitis at age 7 but had no other and anaerobes (table). There are only three previously

Department of Medicine, relevant medical history. On examination she was reported cases of infection of prosthetic joints with
Hammersmith Hospital, afebrile, climcally anaemic, and had no lymphadeno- viridans streptococci.4
London W12 ONN pathy. She had a pulse rate of 80 per minute, and her It is important to consider the predisposing factors
Case presented by: blood pressure was 150/90 mm Hg. She had normal to these infections. These include patients who are
J C Mason, medical registrar heart sounds with no cardiac murmurs. There was medically compromised, such as those with rheuma-
Chairman: C T Dollery, pitting oedema at the right ankle. Her jugular venous toid arthritis and diabetes mellitus and immunosup-
professor ofmedicine pressure was not raised and she had no evidence of
Discussion group: A So, heart failure. Neither her liver nor spleen was palpable.
senior lecturer, rheumatology She had a clean sutured operation scar on the right Bacteriology ofprostheticjoint infections

J Cohen, reader in infectious thigh, which was swollen and non-tender. Movements
diseases of the right hip were reduced in all directions by pain, Incdence (%)
S R Bloom, professor of the left hip had a good range ofmovement, and she was Inman et al Maderazo et al
endocrinology able to walk with the aid of crutches. Organism (63 patients) (64 patients)
C Bulpitt, professor of Investigations showed a normochromic, normocytic Staphylococci 59 55
geriatrics anaemia with a haemoglobin concentration of 90 gIl. S epidermidis 40
RRussell-Jones, senior The peripheral blood leucocyte count was normal at Stureptcoc 19 20 15

lecturer, dermatology unit 5-4x 109Il. She had a raised platelet count (533 x 109/l) GroupA 5

cMOakdiley,cosulan and erythrocyte sedimnentation rate (75 rmm in the first Groaup B 6

hour). Her C reactive protein concentration was Gram negative bacteria 10 26
Series edited by: 117 mgAl (normal <10 mgIl). A biochemical profile was Escerihiomlis 3

Dr Stephen Gilbey. normal and random glucose concentration 5 2 mmolIl. Anaerobes 10 8
Repeated blood cultures and a midstream urine culture Pepiococciss sp. 2

BMJ 1992;305:300-2 were sterile. Radiography of her hips showed a normal Bacteridesfragili5 2
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pressed patients. The polymethylmethacrylate cement penicillin or erythromycin in all patients until conclu-
used in joint replacement surgery has been implicated sive data are available.'4 Large multicentre prospective
in prosthetic joint infections and has been shown to trials are needed to answer this question, which is
inhibit macrophage function in vitro by impairing the becoming increasingly important as the number of

....... :phagocytosis ofCandida albicans.56 In addition, certain patients with prosthetic joints increases.
bacteria are able to produce a fibrous exopolysaccharide
material (glycocalyx), which helps to protect bacteria
from the local immune response and concentrates Discussion
nutrients within the matrix so predisposing to infec- AS: This patient developed a very rare but well
tion.4 recognised complication of her hip replacement in that

it became infected. When we saw her we were
TREATMENT OF INFECTED JOINT PROSTHESES persuaded by the sequence of events and the bacteri-ology that a dental source was the likely cause of theThe definitive treatment of infected joint prostheses. - . . . m~~~~~~~~ifection. We presented the case because when we first
requires remAoval of the prosthesis. Drainage andrequires removal of the prosthesis. Drainage and saw her and reviewed the literature on the role of
antibiotics alone give only a 20% success rate and may. r , ..-" " ~~~~~prophylactic antibiotics in patients with prostheticcompromise future surgery.' Three different types of joints there seemed to be a divergence of opinion
surgical approach are commonly used. In the one stage. ~~~~~between some orthoptaedic surgeons and dentists.exchange arthlroplasty the infected prosthessi.. .exchange .arthroplasty the infected proSt s is Basedon the figures presented, giving routine antibioticremoved. and a new prosthzesis impl.anted Withl genta- prophylaxis to all patients with prosthetic joints who
micin impregnated cement. Initial results are good undergo a dental procedure will result in about the
with a 91% success rate reported at two years in 62. . . > _.~~~~~~~same number of deaths as that caused by infection ofpatients, but in a group of 825 patients 30% had the prosthetic joint. In immunocompromised patients,
relapsed at six years and 50%/ at 11I years after surgery. eseilyremtiIatet aigssei. . . - * ~~~~especially rheumatoid patients taking systenucThe two stage arthroplasty requires removal of the steroids, and in those with multiple joint replacements,
prosthesis and cement, with debridement of infected I think there is a clear role for antibiotic prophylaxis.
tissue, followed by a' three to SiX week course of * *-tissue, followed by a thre to six week coursof.. The dilemma then is what is the appropriate antibiotic
mtravenous antibiotics. Reimplantation is carried out ;

Radiograph ofrightfemur 3-12 months later depending on the virulence oft prophylaxis to use? If the patient IS having a dental
showing local bone dest&ction on 3-2 oth ingonste virulence oftea procedure penicillin type antibiotics would be appro-
lateral aspect ofupperfemur, inectig organsm. This two stage arthroplasty gave a priate, but these patients are also open to infection if
lucent areas around hip shaft, 97% success rate in 44 patients and a 93% success rate they have catheterisation procedures and other invasive
and periosteal new bone in 80 patients followed for two years.' Recently, a three pW
formation stage procedure has been developed in which removal organism of infection given themedical procedure that

of the prosthesis and cement followed by four weeks of ismtob perfor in ore todive propriat
intravenous antibiotics is the first stage. The second topbe trforment
stage uses bone grafting of the acetabulum and the prophylactic treatment.stage use bone' grafting of the acetabulumandthe CTD: I am not sure that I accept the framework ofproxinal femur 3-12 months later. Finally, once the the discussion. Ifa patientwho has a valve prosthesis orbone graft has matured, a replacement prosthesis is a hip prosthesis is having a procedure on infected
inserted.ahppotel Shvg rcdr nlfceinserted. tissues, whether it is a bladder catheterisation, skin

sepsis, or a dental procedure, you should give them
CONTROVERSY OVER PROPHYLAXIS antibiotic prophylaxis. Jon Cohen you are the expert,
The role of prophylactic antibiotics in preventing do you agree with that?

prosthetic joint infections remains controversial. In a JC: I think it is a very difficult problem and one
survey of 604 American orthopaedic surgeons, 93% which occurs with increasing frequency as more
thought that antibiotic prophylaxis was indicated.8 In patients have prosthetic devices fitted. Firstly, there
contrast, dental authors have concluded that transient are few situations where there are hard data to guide us
bacteraemia is unlikely to produce infection, that the and to some extent we have to be pragmatic about it.
risk ofantibiotic prophylaxis outweighs the advantages, Secondly, there is clearly a trade off, in that you could
and there is a considerable prescribing cost.4 9 10 The argue that any patient with a prosthetic device who is
incidence of infection from a dental source was esti- undergoing any one of a range of procedures, whether
mated as 0-07% by Maderazo et al' and 0-04% by it is urethral catheterisation, endoscopy, or prostatic
Little.'0 In a prospective study of 1000 patients with biopsy, is at risk ofbacteraemia and so of colonising the
1112 prosthetic joints followed up for six years, 224 prosthesis. However, it is simply not practicable or
patients had dental or surgical procedures without probably desirable that every one of those patients
prophylactic antibiotic cover and only three had should receive prophylaxis. In many situations it is
subsequent joint infections due to haematogenous probably inappropriate to use prophylaxis because, as
spread." you have shown, the risks outweigh the benefits. I
The risk of a fatal reaction from oral penicillin and acknowledge that it is difficult to make a logical,

cephalosporins is low and has been quoted as 1-2 per rational, or scientific argument because we are often
100 000 patients,' and 4 25-9-0 per 107 courses.9 These short of data.
figures must be compared with the mortality from late
infections of prosthetic joints. This has been estimated COST AND EFFECTIVENESS
as 4-18%I2and 18%.1' From these figures the estimated CTD: You seem to all be very British and very
mortality from late infection of prosthetic joints from a negative about it. The consequences of developing an
dental source is 2-13/100 000 patients. An alternative infected hip are horrendous. This patient is going to be
figure of 39 deaths per million patient years at risk has in bed or virtually bedridden for months. If she ever
recently been quoted.'3 Conclusions from the available gets back on her feet again that will be a minor miracle.
data regarding the relative risks of antibiotic prophy- So if there is a reasonable prospect of preventing some
laxis and anaphylaxis vary considerably. Two recent of these infections prophylaxis should be given-peni-
reviews suggest that there is insufficient evidence to cillin costs only pennies and the cost of caring for this
support the routine use of antibiotic prophylaxis for patient will be £50 000-£60 000.
dental treatment and recommend prophylaxis for JC: Cost alone is not the issue; what one must weigh
high risk groups, such as those with rheumatoid in the balance first of all is whether prophylaxis is going
arthritis or immunocompromised patients,4 '3 while to be effective. As I am sure Celia Oakley will atest,
another recommended prophylactic phenoxymethyl- failure of prophylaxis given for endocarditis is well
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known. So we should not start from the premise that
prophylaxis is inevitably going to be successful.
CTD: I am not starting from that premise.
JC: No, but that is one premise that we may start

from and can lead us in the wrong direction. Secondly,
we see cases like this one on the staff round, and it is
appropriate that we do, but we do not see the 2-4
patients per 100000 who die of penicillin induced
anaphylaxis. It is a difficult balance to draw.
CTD: Is it true that patients who receive antibiotic

prophylaxis with oral rather than parenteral penicillin
are unlikely to develop fatal anaphylaxis?

JC: It is certainly much less likely, but it can occur
and there are going to be patients who have an acute
hypersensitivity reaction.
SRB: The problem as I see it, is the tremendous loss

of quality of life that this patient now suffers with a
three stage procedure. I wondered what the justification
for that was, albeit that the approach is the most likely
to be 100% successful. The 90% success rate with the
gentamicin impregnated cement might be worth while
from that viewpoint.
JCM: The orthopaedic surgeon looking after her

thought carefully about what should be done. He
decided that bone grafting was required to reconstruct
the hip and that the three stage procedure was therefore
indicated.
CB: I have not got a feel for the size of the problem.

One of the pieces of data that you mentioned was the
0-6% incidence of infection from any site. Was that per
annum? In which case that is a very high incidence and
after 10 years would be 6% and greater if you had two
prosthetic hips, or was the incidence over 10 or 20
years?
JCM: It was an annual incidence in 1983 from

Hartford Hospital, Connecticut.' It was also noted that
the incidence had risen from 0-08% in 1978 because of
the increasing numbers of patients with prosthetic
joints.
RR-J: Might hyperbaric oxygen help in these

patients? Does Jon Cohen have any experience of that?
JC: No, I have not.

TAKING EACH CASE ON ITS MERITS

CMO: The British Society of Antimicrobial Chemo-
therapy working party on antibiotic prophylaxis con-
sidered this question recently with Professor Sean
Hughes from this hospital as the orthopaedic repre-
sentative. They considered dental prophylaxis, and
came to the same conclusion-that the incidence of
infection of joint prostheses is extremely low and that
there is a better case for antibiotic prophylaxis in
prostatic biopsies, gastrointestinal biopsies, and so on.
Incidentally, most patients with prosthetic joints are
elderly, excluding some of the rheumatoid patients,
and these patients have a much higher incidence of
endocarditis related to such events as prostatic biopsy.
CTD: Coming back to you again Jon Cohen, I am

still not sure that I understand your argument. Are you
saying that because there is not conclusive proof that
prophylaxis is effective we should not use it?

JC: No, not at all. What I am saying is that we must

take each case on its merits and decide whether the
balance is in favour or against. As Celia Oakley says, in
the case of dental prophylaxis for prosthetic joints it is
probably not routinely indicated. It seems to me very
worth while to use prophylaxis for a prostatic biopsy
because the incidence ofspontaneous bacteraemia after
this procedure is high, with Gram negative organisms
and enterococci. It is difficult to make these judgments
without taking into account the specific circumstances
and the particular risks involved.
CTD: I hesitate to disagree with experts, but when I

have my hip replacement, I think I shall take prophy-
laxis when someone is extracting one ofmy teeth.

Conclusion
The use of prophylactic antibiotics before surgery in

patients with joint prostheses remains controversial.
The dramatic consequences of an infected prosthetic
joint are well illustrated by the case described and the
arguments in favour of antibiotic prophylaxis highlight
this. In contrast the arguments against routine prophy-
laxis conclude that the incidence ofsecondary infection
of joint prostheses, particularly after dental treatment,
is very low and that the risk of antibiotic prophylaxis
and the costs entailed are not justified. Routine pro-
phylaxis before dental treatment is probably not justi-
fied whereas prophylaxis should be given before
procedures with a high risk of bacteraemia such as
prostatic biopsy, genitourinary surgery, and surgery
on infected tissue. Routine prophylaxis is also recom-
mended for dental and other surgery in patients who
are considered at high risk, including those with
rheumatoid arthritis and diabetes mellitus, immuno-
suppressed patients, and those with previously re-
operated prostheses. Large randomised prospective
studies of the use ofprophylactic antibiotics in patients
with joint prostheses are still required.
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