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INTRODUCTION
Infective endocarditis is often thought of
as a complication of rheumatic valvular
disease precipitated by a minor bacter-
aemic event. Recent years have seen the
net cast onto a wider population.

The shift in aetiology is the result of
a number of factors. The incidence of
rheumatic fever has declined. The avail-
ability of cardiac surgery has increased
and has brought with it a population
with susceptible cardiac lesions.
Immunosuppression, both iatrogenic
and acquired, has created a further vul-
nerable population. New bacteraemic
potential has come with the spread of
intravenous drug abuse and the pro-
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CASE REPORT 2: PACEMAKER

A79-year-old man was admitted with a 3-month history of sweats, rigors, weight loss and dysp-
noea. Two years earlier he had had a dual chamber permanent pacemaker inserted for inter-

mittent complete heart block which needed repositioning 1 year later as it had started to extrude
through the skin. On examination he was sweating and pyrexial but had no stigmata of infective
endocarditis. C-reactive protein was 28 mg/litre with white cell count normal. Transoesophageal
echocardiography demonstrated a vegetation on the ventricular lead of the pacemaker within the
ventricular and atrial cavities but no involvement of the tricuspid valve (Figure 2).

Other than a transient episode of neutropenia, the patient made a good recovery, being
discharged on day 41 to complete a further week of oral antibiotics. He remains well at fol-
low up with C-reactive protein less than 10 mg/litre.

CASE REPORT 3: CONGENITAL HEART DISEASE

A31-year-old woman was admitted with a 1-month history of nausea and lethargy. She
had complex congenital heart disease comprising univentricular heart, dextrocardia and

pulmonary stenosis with a right Blalock Taussig shunt fashioned at age 12. She had had an
episode of streptococcal endocarditis aged 20 and more recently had a 3-year history of
bladder detrusor instability which had caused her to be prescribed antibiotics intermittently.

On examination she was pyrexial with long-standing systolic and diastolic murmurs but no
stigmata of infective endocarditis. C-reactive protein was slightly elevated (24 mg/litre) but
haematological indices were normal. Sputum and urine cultures were negative. Blood cultures
consistently grew Streptococcus adjacens. A presumptive diagnosis of shunt endarteritis was
made as transthoracic and transoesophageal echocardiography were unable to provide a
clear view of the shunt and failed to demonstrate any intracardiac vegetations. Treatment with
intravenous gentamicin and benzylpenicillin led to gradual clinical and inflammatory marker
improvement and on day 18 she was converted to a 4-week course of oral amoxycillin. 

The patient remains cardiologically well at follow-up but consideration is being given to uro-
logical surgery as her ongoing bladder problems continue to pose a potential infective risk.

CASE REPORT 1: PROSTHETIC VALVE

A67-year-old man presented with a sudden onset right homonymous hemianopia associ-
ated with a swinging pyrexia and a new early diastolic parasternal murmur. He had had

a Bjork–Shiley aortic valve replacement 2 years previously for symptomatic aortic stenosis with
a transvalvular gradient of 80 mmHg and had been well thereafter.

Computed tomography scan of the brain showed a left occipital infarct (Figure 1), C-reac-
tive protein was 51 mg/litre (normal <10 mg/litre), blood cultures consistently grew Candida
parafilaris, and treatment with intravenous liposomal amphotericin and flucytocine was started
the day the first positive culture was obtained. Transoesophageal echocardiography did not
demonstrate vegetations, but did show a periprosthetic aortic incompetent leak.

On day 11 the aortic prosthesis was removed and replaced because of worsening aortic
incompetence. Direct inspection of the prosthesis demonstrated a vegetation on the sewing
ring. The immediate postoperative recovery period was complicated by complete heart block
requiring insertion of a permanent pacemaker after an initial phase of pericardial pacing.

The intravenous antifungals were discontinued after 37 days of treatment and the patient
commenced on lifelong oral fluconazole. At discharge on day 42 the patient was well and
apyrexial with C-reactive protein less than 10 mg/litre.

Figure 2. Transoesophageal echocardiogram: a

large vegetation is seen on the ventricular pacing

lead as it passes through the right atrium.

Figure 1. Computed tomograph of head showing

recent left occipital infarct due to mycotic embolus.
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gression to more invasive treatment and
monitoring of sick patients. We present
a series of recent cases of endocarditis
which exemplify these points.

DISCUSSION
The spectrum of disease presented in
these cases illustrates how the clinical
condition of infective endocarditis is
changing. The change in spectrum of
disease falls into two broad categories:
susceptibility and precipitating event.

Altered susceptibility
Cases 1 to 4 are examples of cases of
increased susceptibility to infective

endocarditis. Prosthetic valves are the
most commonly infected iatrogenic
lesion (de Gevigney et al, 1995). This is
a dreaded complication which almost
always requires re-operation to eradi-
cate the infection, as in case 1. Fungi
are responsible for approximately 5%
of cases of late prosthetic infective
endocarditis (Tornos et al, 1992). 

Late infection of permanent pace-
maker is uncommon and is often with
relatively indolent organisms (Klug et
al, 1997). Frank infection of the pacing
leads as in case 2 is very unusual. 

A number of congenital cardiac
lesions are susceptible to infection.

This is particularly so with some com-
plex lesions which have required repar-
ative surgery as in case 3 (Dodo and
Child, 1996). Case 4 illustrates the role
of the immune system in susceptibility
to endocarditis.

Infective trigger
The aetiology of the bacteraemic event
leading to infectious endocarditis has
shifted, with the introduction of bacteria
by various invasive procedures playing
a significant role. There has been an
increase in the incidence of intravenous
drug-abuse associated endocarditis
(Kaye, 1985). As in case 5 this leads
predominantly to right-sided endocardi-
tis (Levine et al, 1986), often caused by
fungi and mixed infections (Baddour et
al, 1991). The risk of developing infec-
tive endocarditis is even greater for this
population than  for patients with pros-
thetic valves (Sande et al, 1992). 

The danger of infection related to
central venous cannulation, a proce-
dure frequently performed in today’s
high-tech environment, is shown in
case 6. This is in keeping with the
increase which has been seen in noso-
comial infective endocarditis (Saccente
and Cobbs, 1996).
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CASE REPORT 4: IMMUNOSUPPRESSION

A27-year-old woman presented with a 1-week history of malaise, anorexia, nausea and
abdominal pain. She had a history of Wegener’s granulomatosis causing mild renal

impairment and had been treated for the previous 10 years with oral cyclophosphamide.
Three months before the presentation she had developed haemorrhagic cystitis necessitating
cystectomy and ileal conduit formation which was complicated by a wound infection.

On admission the patient was cachectic, pyrexial, tachycardic, hypotensive and had a gal-
lop rhythm. C-reactive protein was 211mg/litre, she was anaemic and had proteinuria and
microscopic haematuria. Blood cultures grew methicillin-resistant Staphylococcus aureus and
she was started on intravenous teicoplanin. On day five a pedal Janeway lesion and splinter
haemorrhages were noted. A transthoracic echocardiogram showed a large vegetation on the
posterior leaflet of the mitral valve (Figure 3).

Aggressive medical management was pursued. This comprised augmentation of antibiotic
treatment with gentamicin, fucidin and rifampicin (after a second strain of methicillin-resistant
Staph. aureus was grown at culture), insertion of a percutaneous gastrostomy feeding tube plus
frequent platelet and infrequent blood transfusions. Colony growth-stimulating factor was
administered to promote an adequate white cell response. The patient transiently developed
severe mitral regurgitation associated with impaired left ventricular function and required
vasodilators, diuretics and inotropes. On day 20 splenic abscesses were detected on
compted tomography of the abdomen.

Despite gradual clinical and biochemical improvement, on day 36 the patient sustained a
massive right total anterior circulation syndrome cerebrovascular event. Transthoracic echocardio-
graphy showed the mitral vegetation to have disappeared and the patient died later that day.

CASE REPORT 5: INTRAVENOUS DRUG ABUSE

A34-year-old man presented with a 4-week history of lethargy, pyrexia, rigors and increasing
dyspnoea. He had a 12-year history of intravenous drug abuse and needle sharing.

Examination showed no signs of bacterial endocarditis but he was dyspnoeic and tachycardic
with clinical signs of tricuspid regurgitation. C-reactive protein was 99 mg/litre, there was mild
neutropenia, anaemia of chronic disease, thrombocytopenia and a mild coagulopathy. Renal
function was impaired and there was blood and protein on urinalysis. Transthoracic and transoe-
sophageal echocardiography showed a 3cm vegetation an the tricuspid valve, tricuspid regurgi-
tation and good left ventricular function (Figure 4). Blood cultures grew Staphylococcus aureus.

He was treated with flucloxacillin and gentamicin but he developed prolonged ventricular
pauses requiring insertion of a temporary pacing wire. This was rapidly followed by deterioration
in left ventricular function requiring aortic balloon pump insertion and inotropic support. There was
evidence of multiple small pulmonary thromboemboli. Left ventricular function improved with
antibiotics and supportive measures but the vegetation enlarged. He underwent excision of the tri-
cuspid vegetation and the anterior leaflet of the tricuspid valve on day 39. He made a good
recovery and was discharged on day 22, well, to complete a further week of oral antibiotics.

Figure 4. Transoesophageal echocardiogram with

an irregular vegetation seen in the right atrium

attached to the tricuspid valve.

Figure 3. Large vegetation on the posterior leaflet

of the mitral valve seen on transthoracic

echocardiogram.
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The last three cases illustrate that
when the organism introduced is a vir-
ulent one, such as Staphylococcus
aureus, there need not be any predis-
posing susceptibility. All three patients
were immunocompetent and the valves
infected were morphologically normal.

IMAGING
Superior imaging with transoesophageal
echocardiography signif icantly
increases the detection of infective
endocarditis, particularly in prosthetic
valve endocarditis (Lengylel, 1997) and
pacemaker endocarditis (Vilacosta et al,
1993). The limitations of trans-
oesophageal echocardiography are,
however, demonstrated in cases 1 and 3
where no vegetations were detected. 

It must be emphasized that visualiza-
tion of a vegetation is only one of the
two major criteria for diagnosis of
infective endocarditis and that positive
blood cultures (the other major crite-
rion), when combined with clinical
features of endocarditis, are sufficient

to make the diagnosis even in the
absence of positive echocardiographic
findings (Durack et al, 1994).

CONCLUSION
Infective endocarditis has a mortality
of around 30% (Verheul et al, 1993).
As might be expected with such a viru-
lent organism, Staph. aureus infection
carries a mortality of up to 47%
(Steckelberg et al, 1990). Although
these figures indicate that the outcome
is often unfavourable it must be
remembered that untreated infective
endocarditis has a mortality of 100%.
Doctors must have a low threshold for
suspecting endocarditis, and once con-
sidered it should be rigorously sought
and vigorously treated.
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CASE REPORT 6: INFECTED INTRAVENOUS LINE

A38-year-old woman was found to have developed an early diastolic murmur one day
after an asystolic cardiac arrest from which she had been rapidly resuscitated followed by

temporary cardiac pacing. She had end-stage renal failure and was haemodialysing via a
temporary dialysis line. This had become infected and she was being actively treated for a
line-associated Staphylococcus aureus septicaemia.

Transoesophageal echocardiography showed an aortic vegetation with aortic incompetence
(Figure 5) and the antibiotic regimen was augmented before aortic valve surgery. Unfortunately she
deteriorated with haemodynamic signs of increasing aortic incompetence, increasing neutropenia
and development of a coagulopathy and underwent emergency aortic valve replacement on day
five. Direct inspection revealed a friable tricuspid aortic valve with an abscess cavity in the interven-
tricular septum. She deteriorated postoperatively with globally poor left ventricular function and,
despite an intra-aortic balloon pump and full inotropic support, died soon afterwards.

CASE REPORT 7: VIRULENT ORGANISMS

Apreviously well 25-year-old man presented with a 10-day history of sweats and malaise.
There were no stigmata of bacterial endocarditis, but with a murmur of aortic incompe-

tence noted, echocardiography was performed which showed an aortic vegetation and an
aortic root abscess (Figure 6). There was no prolongation of the PR interval. Blood cultures
grew Staphylococcus aureus. He had attempted to drain a small abscess an his inner thigh
manually 2 weeks previously. He was treated with intravenous flucloxacillin for 4 weeks, there-
after converting to oral flucloxacillin.

On day 33 he showed signs of increasing haemodynamic upset developing Corrigan’s and
De Muset’s signs and ‘pistol shot’ femoral pulses. The early diastolic murmur became increasingly
shorter and transthoracic echocardiography showed torrential aortic regurgitation and a large
abscess cavity. On day 39 he underwent aortic valve replacement surgery which revealed a fri-
able tricuspid aortic valve and an abscess cavity with neck opening at the commisure of the right
and non-coronary cusps of the aortic valve. He made an uncomplicated recovery and was dis-
charged on day 7 postoperatively to complete a 4-week course of oral antibiotics.

Figure 6. Aortic valve and abscess cavity seen on

transoesophageal echocardiogram.

Figure 5. Transoesophageal echocardiogram

showing a vegetation at the Sinus of Valsalva,

arising from the aortic valve.
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