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Abstract
Aim—To compare the clinical and mor-
phological characteristics of patients with
Streptococcus bovis endocarditis with
those of patients with endocarditis caused
by other microorganisms.
Methods—177 consecutive patients
(Streptococcus bovis, 22; other strepto-
cocci, 94; staphylococci, 44; other, 17) with
definite infective endocarditis according
to the Duke criteria were included. All
patients underwent transthoracic and
transoesophageal echocardiography. In 88
patients, findings from surgery/necropsy
were obtained.
Results—S bovis endocarditis was associ-
ated with older patients, with a higher
mortality (p = 0.04), and with a higher
rate of cardiac surgery (p < 0.001) than
other microorganisms, although embolic
events were observed less often (p = 0.02).
Pathological gastrointestinal lesions were
detected in 45% of the patients. Multiple
valves were aVected in 68% of the patients
with S bovis endocarditis and in 20% of
those with other organisms (p < 0.001).
Moderate or severe regurgitation oc-
curred more often in S bovis endocarditis
than with other microorganisms
(p = 0.05). When surgery or necropsy was
performed, infectious myocardial infiltra-
tion of the left ventricle was confirmed
histopathologically in 36% of the patients
with S bovis endocarditis and in 10% of
those with other organisms (p = 0.002).
Conclusions—S bovis endocarditis is a
severe illness because of the more com-
mon involvement of multiple valves, and
of the frequent occurrence of haemody-
namically relevant valvar regurgitation
and infectious myocardial infiltration.
(Heart 1998;80:276–280)
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Elderly people appear to form an increasing
proportion of patients with infective
endocarditis.1 2 Because they seem to be
particularly prone to Streptococcus bovis endo-
carditis, it is important to evaluate the charac-
teristics of the disease.3 4 Since the end of the
1970s several studies have reported an associ-
ation between pathological gastrointestinal
lesions and S bovis endocarditis.5–10 A few anec-
dotal reports have also described an unusual

morphological pattern of the disease.11 12 Up to
now the clinical and morphological features
have been less clearly defined.
Recent echocardiographic imaging

techniques have improved the morphological
evaluation in patients with infective endo-
carditis to a major extent. Thus transoesopha-
geal echocardiography is now accepted as the
imaging method of choice in infective
endocarditis.13–18 Case control studies of the
clinical and morphological features of infective
endocarditis in relation to the causative micro-
organisms in a large group of patients using
transoesophageal echocardiography are, how-
ever, scarce. We therefore undertook this study
to evaluate the clinical and morphological
characteristics of endocarditis caused by S
bovis in comparison with other causative
microorganisms in a large patient group with
definite infective endocarditis.

Methods
PATIENTS

Between March 1983 and July 1996, 638 con-
secutive patients with suspected infective endo-
carditis were referred to our echocardiographic
laboratory. In 265 patients definite infective
endocarditis according to the Duke criteria19

could be confirmed. Eighty eight patients with
prosthetic valve endocarditis, fungal, or culture
negative endocarditis were excluded from the
study. The remaining 177 patients formed the
present study group. All patients had
undergone transthoracic and transoesophageal
echocardiographic investigations during the
acute phase of infective endocarditis. There
were 104 men and 73 women, mean (SD) age
57 (16) years (range 21 to 76). Morphological
findings were obtained in 70 patients who had
heart surgery and in 18 patients from necropsy;
in these patients the diagnosis of infective
endocarditis was confirmed by the pathological
findings. In 89 patients the diagnosis was made
on the basis of clinical criteria (two major
criteria, n = 75; one major and three minor
criteria, n = 14). Twenty one patients with S
bovis endocarditis underwent gastroscopy and
colonoscopy. Patients were followed regularly
at the outpatient clinic at 12 monthly intervals
until death. If a patient missed a follow up
investigation, both the patient and his general
practitioner were contacted by telephone or a
medical questionnaire. Mean (SD) follow up
time was 50 (41) months.
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MICROBIOLOGY

Blood cultures were positive in 169 patients
(95.5%). Cultures from valve tissue were posi-
tive in another eight (4.5%). Staphylococci or
streptococci accounted for the majority of
cases. In 17 patients (9.6%) rare organisms
were isolated as the probable cause of infective
endocarditis. Patients were divided into four
groups according to the microorganisms iso-
lated (table 1).

ECHOCARDIOGRAPHY

Transthoracic and transoesophageal echocar-
diographic examinations were performed with
commercially available ultrasound units. For
transthoracic studies, 2.5 MHz transducers
were used. A 3.75 MHz or 5 MHz phased
array transducer or mechanical sector scanner
was used for monoplane, biplane, and multi-
plane transoesophageal studies. The trans-
oesophageal examinations were performed in
the left lateral decubitus position after obtain-
ing informed consent and after a six hour fast-
ing period. Before the probe was introduced
into the oesophagus a local pharyngeal anaes-
thetic was given. Sedation was routinely
achieved with diazepam (2.5 to 10 mg intrave-
nously). Antibiotic prophylaxis (amoxicillin
1.5 mg) was given one hour before and four
hours after the procedure. All investigations
were carried out without any complications.

Echocardiographic definition of vegetation
A valvar vegetation was defined as an addi-
tional oscillating or fixed mass adherent to a
leaflet, distinct in echogenic structure, and
having motion independent of the remainder of
the leaflet. It had to be detectable throughout
the complete cardiac cycle and apparent in
multiple views. DiVuse valvar irregularities or
valvar thickening were not regarded as a
vegetation.13 16

Echocardiographic criteria of abscess and
infectious myocardial infiltration
A perivalvar abscess was suspected if a region
of reduced echodensity or echolucent cavities
adjacent to the valves or within the valvar
annulus was present.14 15 A region of reduced
echodensity inside the left ventricular myocar-
dium was regarded as suspicious for infectious
myocardial infiltration if it was distinct in
echocardiographic appearance, detected

throughout the cardiac cycle, and its diameter
was larger than 0.5 cm. Echolucent regions
with a diameter smaller than 0.5 cm could not
be diVerentiated from the heterogeneous echo-
genicity of a normal left ventricular myocar-
dium and therefore were not regarded as suspi-
cious for infectious myocardial infiltration.

CLINICAL VARIABLES

The following clinical events were recorded:
(1) mortality; (2) cerebral or peripheral em-
bolic events; (3) congestive heart failure occur-
ring during acute infective endocarditis, docu-
mented by clinical findings and haemodynamic
measurements; (4) cardiac valve surgery; (5)
duration of fever and increase in plasma
concentrations of acute phase reactants after
the initiation of antibiotic treatment; (6)
occurrence of gastrointestinal lesions in S bovis
endocarditis as defined by clinical symptoms in
association with gastroscopic, colonoscopic, or
ultrasonographic findings.

MORPHOLOGICAL VARIABLES

The presence, size, localisation, mobility, and
consistency of valvar vegetations were evalu-
ated according to transoesophageal echocar-
diographic findings. Mitral and tricuspid re-
gurgitation was graded as mild, moderate, or
severe using colour coded Doppler imaging, as
described previously.20–23 Aortic regurgitation
was graded by comparing the regurgitant jet
width with the left ventricular outflow width.24

A valve was considered to be aVected by infec-
tive endocarditis if a vegetation was visualised
or if new or increased valve regurgitation was
detected during the disease.
If echocardiography suggested a perivalvar

abscess or infectious myocardial infiltration,
the surgeon or the pathologist was informed. In
88 patients the presence of such lesions was
evaluated on the basis of macroscopic and his-
tological findings obtained by intraoperative
biopsy or necropsy. A perivalvar abscess or
infectious myocardial infiltration was consid-
ered to be present when extensive infection
within the perivalvar tissue or the left ventricu-
lar myocardium was proven histologically.

STATISTICAL ANALYSIS

The occurrence of clinical and morphological
variables in S bovis and non-S bovis endocardi-
tis was compared using the Fisher’s exact test.

Table 1 Personal data, clinical characteristics, and pre-existing conditions in 177 patients with endocarditis

S bovis Other strep* Staph† Other‡ p value

Number 22 (12.4%) 94 (53.1%) 44 (24.9%) 17 (9.6%) ND
Mean age (years) (range) 67 (49 to 76) 57 (29 to 74) 53 (21 to 72) 54 (32 to 62) < 0.001
Sex (F/M) (%) 46/54 39/61 41/59 47/53 NS
Surgical treatment (%) 73 34 34 41 < 0.001
Necropsy (%) 18 9 11 6 ND
Previous endocarditis (%) 5 9 5 0 NS
Intravenous drug abuser (%) 0 1.1 2.3 0 NS
Pre-existing cardiac disease (%) 18 30 27 24 NS
Extracardiac disease (%) 32 20 11 12 NS
Therapeutic delay (days) (SD) 14 (6) 9 (4) 7 (4) 9 (7) < 0.001

ND, not done; p value, S bovis v non-S bovis endocarditis; therapeutic delay, time between the onset of endocarditis related symptoms
and appropriate antibiotic treatment.
*Streptococci other than S bovis, including 58 S viridans, 16 S pyogenes, 13 enterococci, 4 pneumococci, 3 S intermedius.
†Staphylococci including 32 S aureus, 12 S epidermidis.
‡Rare microorganisms including 1 serratia, 2 H influenzae, 1 H parainfluenzae, 2 proteus, 2 pseudomonas, 1 klebsiella, 2 E coli, 6
mixed Gram positive cultures.
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For continuous variables the Wilcoxon test was
used. A probability (p) value of < 0.05 was
considered to be significant. Mean values and
the standard deviation were calculated for con-
tinuous variables. Patient survival curves were
constructed according to the method of
Kaplan and Meier.25 Survival curves were
compared using the log-rank test.

Results
CLINICAL DATA

Table 1 presents clinical characteristics of the
patients according to the causative microorgan-
isms. In 10 of 22 patients (45%) with S bovis
endocarditis, 16 gastrointestinal lesions were
diagnosed (two gastric ulcers, one gastric can-
cer, two duodenal ulcers, two colon cancers,
four colon adenomas, one inflammatory bowel
disease, two colonic diverticula, one angiodys-
plasia, one liver cirrhosis). In S bovis endocar-
ditis the mean (SD) duration of fever and
increased acute phase reactants after the onset
of treatment was 7 (4) and 16 (6) days, respec-
tively. When infective endocarditis was caused
by other microorganisms, this period was 5 (2)
(p = 0.004) and 9 (4) days (p = 0.001),
respectively. Mortality was 45% (10 of 22
patients) and 25% (38 of 155 patients) in S
bovis and non-S bovis endocarditis, respectively

(p = 0.04). Patient survival curves are given in
fig 1. Of the patients with S bovis endocarditis,
27% died for reasons directly related to the
endocarditis, 18% from other underlying
diseases or from diseases acquired during their
hospital admission (table 2). Embolic events
occurred in 9% (two of 22 patients) and 32%
(50 of 155 patients) in S bovis and non-S bovis
endocarditis, respectively (p = 0.02). Conges-
tive heart failure (New York Heart Association
grade III or IV) occurred in 32% (seven of 22
patients) and 24% (37 of 155 patients) in S
bovis and non-S bovis endocarditis, respectively
(NS).

MORPHOLOGICAL DATA

In S bovis endocarditis the simultaneous
involvement of two or three valves was a com-
mon finding, in contrast to endocarditis caused
by other microorganisms (fig 2). The mean
(SD) number of vegetations per valve was 1.8
(0.7) in S bovis endocarditis, versus 1.3 (0.5) in
the other groups (p = 0.05). The maximum
vegetation length was less than 1.0 cm in 64%
and 49% of the vegetations in S bovis endocar-
ditis and non-S bovis endocarditis, respectively
(p = 0.01). In S bovis endocarditis, 68% and
55% of the vegetations appeared to be
completely fixed at the valve with no independ-
ent motion, and of higher echodensity, respec-
tively, versus 40% (p = 0.03) and 33%
(p = 0.04) in infective endocarditis caused by
other microorganisms. Valvar damage in S bovis
endocarditis resulted in a higher percentage of
patients presenting with moderate or severe
regurgitation than in endocarditis caused by
other microorganisms (86% v 76%; p = 0.05).
Intraoperative biopsy and necropsy showed a
significantly higher frequency of left ventricular
infectious myocardial infiltrations in S bovis
endocarditis than in non-S bovis endocarditis
(36% v 10%; p = 0.002). The frequency of
perivalvar abscesses was comparable for all
microorganisms.

Discussion
MORTALITY

Streptococcus bovis is identified as the causa-
tive microorganism in a minor proportion of
patients with infective endocarditis, but com-
monly occurs in elderly people.26 Mortality
rates in S bovis endocarditis in previous studies
ranged from 7.5% to 38%.27 28 In other series of
elderly people with infective endocarditis that
included diVerent causative microorganisms,

Figure 1 Cumulative survival rates in 177 patients with infective endocarditis between
1983 and 1996. (Numbers below graph are patients at risk 6, 12, 24, 48, and 96 months
after hospital discharge.) *p < 0.05.
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Table 2 Causes of death in 10 patients with Streptococcus
bovis endocarditis

Patient
Age (years)/
sex

Follow up
(months) Cause of death

5 59/M 1 Postoperative sepsis
26 70/F 57 Gastric cancer
44 68/M 12 Bowel carcinoma
51 72/M 17 Heart failure
68 76/M 4 Multiorgan failure
86 71/F 10 Heart failure
94 66/M 14 Heart failure
109 67/F 72 Liver cirrrhosis
121 75/M 5 Postoperative sepsis
140 74/F 3 Postoperative sepsis

Follow up, time between hospital referral and death.

Figure 2 Frequency of multiple valve endocarditis in 177 patients. n, number of aVected
valves/patient.
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mortality varied from 25% to 45%.1 29 30 The
data suggest that mortality is not only related to
the virulence of S bovis, but also to the more
frequent occurrence of underlying extracardiac
diseases from which patients died during follow
up. Initial symptoms such as fever and a raised
white cell count are commonly masked in the
elderly.29 This results in a therapeutic delay in
this group of patients, which may cause a
higher mortality during S bovis endocarditis.
The more frequent occurrence of heart failure
and the need for extensive surgical interven-
tions in the majority of patients with S bovis
endocarditis also contribute to the higher mor-
tality in these patients.

EMBOLIC EVENTS

There were significantly fewer embolic events
in S bovis endocarditis than in infective
endocarditis caused by other microorganisms,
as has been reported previously.31 Other studies
mentioned a lower incidence of embolic events
and a higher proportion of S bovis endocarditis
in the elderly but did not analyse the embolic
frequency in S bovis cases separately.29 32 The
low frequency of embolic events correlates with
the transoesophageal echocardiographic ap-
pearance of the vegetations, which were
strikingly smaller than in the patients with
non-S bovis endocarditis, typically fixed, with-
out oscillating parts, and of high echodensity.
Vegetations showing these morphological char-
acteristics are unlikely to embolise.33 34

VALVE DAMAGE AND TISSUE DESTRUCTION

The data of our study suggest that the simulta-
neous involvement of two or three valves is
more common in S bovis endocarditis than in
other forms of endocarditis. In two studies
multiple valve involvement was present in 36%
and 60% of the patients with S bovis endocar-
ditis, respectively.28 35 The more frequent at-
tachment of multiple vegetations at one valve
indicates the remarkable degree of valve
damage in S bovis endocarditis. This explains
the higher proportion of haemodynamically
relevant valve regurgitation than in infective
endocarditis caused by other microorganisms.
As a result, deterioration of left ventricular
function and heart failure are more common.
Severe multiple valve regurgitation and heart
failure result in the need for extensive surgical
interventions. Heart failure and extensive
surgery are known to be major predictors of
fatal outcome in infective endocarditis.36

The frequent occurrence of infectious myo-
cardial infiltration in this study correlates with
the longer duration of fever and the increased
acute phase reactants, even after the onset of
antibiogram directed antibiotic treatment. It is
also likely to have an influence on the deterio-
ration of left ventricular function during the
disease process. The greater frequency of
valvar damage and infectious myocardial infil-
tration might be caused by the longer therapeu-
tic delay in S bovis endocarditis.

GASTROINTESTINAL LESIONS

In our study an association with gastrointesti-
nal lesions was observed in nearly half the

patients. In accordance with previous studies,
no specific lesion could be identified.6 27 37 This
underlines the need to examine the complete
gastrointestinal tract when S bovis endocarditis
is diagnosed.38 Robbins and Klein consider it
necessary to do regular follow up colonoscopy,
owing to the detection of malignant gastro-
intestinal tumours two years after infective
endocarditis.39

LIMITATIONS

Although our study was designed prospec-
tively, it has the disadvantages of observational
studies on consecutive patients in a tertiary
referral centre like our university hospital. The
majority of the patients were referred to our
institution from community hospitals. These
patients might be a selected cohort with a more
severe illness than the average population with
infective endocarditis. Thus diVerences in
mortality and morbidity in comparison with
other series might to some extent be a result of
referral bias.
The diagnosis of a perivalvar abscess or an

infectious myocardial infiltration was based on
histopathological results obtained from intra-
operative biopsy or necropsy. Most of the areas
which were inspected intraoperatively by the
surgeon were suspicious of infective tissue
destruction on the basis of preoperative
transoesophageal echocardiography. This
helped avoid false positive diagnoses. We
should, however, remember that at present
necropsy represents the only ideal standard for
morphological analysis. Although trans-
oesophageal echocardiography is regarded as
the clinical gold standard, accuracy was poorer
in the beginning of this series than in recent
years. Therefore, a false negative diagnosis
cannot definitely be excluded.

CLINICAL IMPLICATIONS

This study confirms that S bovis endocarditis is
a severe illness with a worse long term progno-
sis than infective endocarditis caused by other
microorganisms. Clinicians should be aware of
the more frequent occurrence of infectious
myocardial infiltration. Repeat transoesopha-
geal echocardiographic investigations for early
detection of infectious tissue destruction seem
to be indicated. Owing to the frequent finding
of severe valvar regurgitation, surgical interven-
tions should be considered before deterioration
in left ventricular function occurs. Our data
also confirm the need for complete upper and
lower gastrointestinal tract examination in
patients with S bovis endocarditis.
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