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Introduction and objectives. Among the complica-
tions of infective endocarditis, systemic enbolisms are an
ominous prognostic sign. The aim of the present study
was to compare the demographic, clinical, microbiologic,
and echocardiographic features of episodes of endocardi-
tis accompanied and unaccompanied by embolisms in the
spleen, kidney or liver. We also assessed the prognostic
impact of these embolisms.

Material and method. Prospective, multicenter clinical
cohort study. We analyzed 338 consecutive episodes of
left-sided infective endocarditis in 308 patients. Episodes
were classified in 2 groups: group I, episodes with hepa-
tosplenic or renal embolisms (n=34); group II, episodes
without embolisms (n=304).

Results. There were 41 embolisms in 34 episodes
(10%). Of these, 34 were located in the spleen, 5 in the
kidney and 2 in the liver. Some forms of clinical presenta-
tion predominated in group I, e.g., abdominal pain, sple-
nomegaly, cutaneous stigmata, hematuria, embolisms in
other locations, and septic shock. Staphylococcus aureus
and enterococci were more commonly isolted in group I.
Detection of vegetations (by transesophageal echocardio-
graphy) was more frequent in group I, and they were lar-
ger than vegetations in group II. Hepatosplenic and renal
embolisms were not independently associated with the
need for cardiac surgery or death.

Conclusions. Hepatosplenic and renal embolisms oc-
cur in 10% of left-sided episodes of infective endocarditis.
The clinical presentation of these episodes has characte-
ristic features. Vegetations are larger than in episodes
without these embolism. Hepatosplenic and renal embo-
lisms do not increase neither the need of cardiac surgery
nor the risk of death.

Key words: Endocarditis. Embolisms. Echocardiogra-
phy.
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Endocarditis infecciosa y embolias del eje
hepatoesplenorrenal

Introducción y objetivos. Dentro de las complicacio-
nes de la endocarditis infecciosa, la embolia sistématica
constituye un evento ominoso respecto al pronóstico fi-
nal. El objetivo de este estudio es analizar las caracterís-
ticas demográficas, clínicas y microbiológicas de los epi-
sodios de endocarditis que cursan con embolias en el
bazo, el hígado o el riñón y compararlas con los que no
las presentan. También se ha querido conocer el impacto
pronóstico de estas embolias.

Material y método. Estudio de cohorte clínica prospecti-
vo, multicéntrico. Se han analizado 338 episodios consecu-
tivos de endocarditis izquierda en 308 pacientes, clasifica-
dos en 2 grupos: grupo I, episodios con embolias
hepatoesplenorrenales (n = 34); y grupo II, episodios sin
estas embolias (n = 304).

Resultados. Se documentaron 41 embolias en 34 episo-
dios (10%): 34 embolias en el bazo, 5 en el riñón y 2 en el
hígado. Ciertas formas de presentación clínica fueron más
frecuentes en el grupo I: dolor abdominal, esplenomegalia,
hematuria, manifestaciones cutáneas, embolia en otras lo-
calizaciones y shock séptico. Staphylococcus aureus y en-
terococos se aislaron con más frecuencia en el grupo I que
en el grupo II. La detección de vegetaciones mediante eco-
cardiograma transesofágico fue más frecuente en el grupo
I, y tenían un tamaño mayor. La presencia de embolias he-
patoesplenorrenales no se asoció de forma independiente
a la necesidad de cirugía ni al riesgo de mortalidad.

Conclusiones. Las embolias hepatoesplenorrenales
aparecen en un 10% de los episodios de endocarditis iz-
quierda, con una forma de presentación clínica caracterís-
tica. Las vegetaciones en estos episodios son de mayor
tamaño que en los demás. Su presencia no incrementa la
necesidad de cirugía ni el riesgo de muerte.
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cultures performed), the type of organism involved,
sensitivity and synergy data, serological information
and echocardiographic findings (both transthoracic
and transesophageal) were recorded for each episode.
The antibiotic treatment prescribed was also recorded
(including its duration), as were all data on clinical
progress. In patients who underwent heart surgery, the
indication for such treatment and the type of interven-
tion were recorded. Finally, the release date or date
and cause of death were noted.

Definition of Terms

The patients were divided into two groups: group I
patients had embolisms in the liver, spleen or kidney,
group II patients had no embolisms in these organs. 

The definition of terms referring to clinical presen-
tation, echocardiographic features and treatment have
all been previously described.6 

All embolisms were diagnosed by the physician at-
tending each patient, based on clinical data (symptoms
and signs) and complementary tests (computed tomo-
graphy [CT], ultrasound, magnetic resonance and co-
ronary angiography). All embolisms were accompa-
nied by some symptom that prompted their
confirmation by imaging techniques. The choice of
imaging technique depended on the suspicions raised
and the clinical status of each patient. In all but 3 epi-
sodes, ultrasound was used. An abdominal CT scan
(simple and with contrast if the patient’s condition so
allowed) was performed to confirm the echocardio-
graphic findings or as a complementary procedure
when these were inconclusive.

Statistical Analysis

All data were analyzed using SPSS software for
Windows (v. 11.5). Categorical variables were compa-
red using the χ2 or Fishers test. Quantitative variables
were compared using the Student t test for indepen-
dent samples. The results for quantitative variables
were expressed as the mean ± standard deviation (SD).
The relative risk (RR) values obtained in univariate
analysis were adjusted by the corresponding logistic
regression models. Significance was set at P<.05. 

RESULTS

Three hundred and thirty eight episodes of left en-
docarditis were analyzed (216 involving native valves,
122 involving prosthetic valves). Forty one embolisms
were recorded in the 34 group I episodes: 34 in the
spleen, 5 in the kidney and 2 in the liver. In the remai-
ning 304 (group II) episodes, the disease progressed
with no development of embolisms in these organs.
Some 97.1% of episodes in group I, and 92.8% in
group II, met the Duke University criteria for a defini-
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INTRODUCTION

Embolisms are a serious complication of infective
endocarditis and occur in some 22%-55% of all episo-
des.1 Their consequences are often devastating and
their appearance is understood as an ominous prognos-
tic sign. This is particularly true of embolisms that oc-
cur in the central nervous system; these have been the
most studied owing to their seriousness and
frequency.2-4 The importance of infective endocarditis-
associated embolisms in the liver, spleen and kidney is
much less well known. To date, no studies have been
made on the clinical context, microbiological status or
echocardiographic conditions in which they appear,
nor on their influence on the need for valve or extra-
cardiac surgery, nor on their importance in terms of fi-
nal prognosis. The data that are available have been
gathered from patients who have undergone surgery or
at autopsy, and mainly focus on the morphological
characterization of endocarditis.

The aims of the present study were: a) to analy-
ze the demographic, clinical, microbiological and
echocardiographic characteristics of patients with en-
docarditis and associated embolisms in the liver, sple-
en or kidney, comparing them to those of patients in
which no such embolisms developed, and b) to deter-
mine the impact of these embolisms on patient prog-
nosis.

MATERIALS AND METHODS

Patient Groups

The patients recruited to this prospective study had
all been admitted to one of five participating hospitals
between 1996 and 2002 with a definitive or probable
diagnosis of infective endocarditis (according to Duke
University criteria).5 All those finally included had left
endocarditis (no. episodes=338). Information was co-
llected on all patients, including their age, sex, and
place of residence, whether they had any predisposing
heart condition, the presence of underlying disease,
the causal agent, the clinical manifestations of their di-
sease, and any changes in their analytical variables.
Microbiological data (including the number of blood

ABBREVIATIONS

TEE: transesophageal echocardiography. 
TTE: transthoracic echocardiography.
OR: odds ratio.
CT: computed tomography
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tive diagnosis of endocarditis (P=.34). Post-release fo-
llow-up time varied between 0 d and 1745 d, with a
mean of 105 d (group I, 0-991 d, mean 101 d; group
II, 0-1745 days; mean, 108 d). 

Clinical Characteristics

The male:female ratio in group I was 1.83:1; in
group II this figure was 1.84:1 (P=.90) (Table 1). The
mean ages of the 2 groups were 54±14.9 years (range,
27 years to 88 years) and 58.5±15.5 years (range, 12
years to 88 years) respectively (P=.11). Four patients
(11.8%) in group I were intravenous (IV) drug addicts;
group II had 10 (3.3%) such members (P=.04).

Of the total 41 embolisms recorded, 29 (70.7%) were
present at the time of admission. The distribution of un-
derlying heart disease was similar in both groups (Table
2). The most common symptom in both groups was fe-
ver (at admission and in the previous days or weeks). 

Some signs and symptoms were more common in
patients with embolisms, e.g., abdominal pain, spleno-
megaly, cutaneous stigmata of endocarditis and septic
shock (Table 1). No patient presented with acute abdo-
minal syndrome in group I; 4 group II patients (1.3%)
showed this condition (P=1).

Imaging Diagnosis of Embolisms

The studied embolisms were diagnosed by abdo-
minal ultrasound (in 30 out of 34 group I patients) or
abdominal CT. Twenty seven group I patients (80%)
had pathological conditions. Abdominal CT was per-
formed in 23 of the same 34 patient-episodes
(67.6%) and all were found to have pathological con-
ditions. In ultrasound examinations, the most com-
mon pathology found was infarction; this was seen in
all patients but 6, 2 of whom had a hepatic abscess
and 4 of whom had a splenic abscess. Computed to-
mography tests detected one further infarction and 1
splenic abscess in 2 patients for whom the ultrasound
results were normal. 

Microbiology

The causal agent was isolated in 100% of cases in
group I and in 84.5% of cases in group II (P=.008).
Identifications were made by blood culture in all
group I patients except for one; the spleen and affec-
ted valve of this patient were positive for Gram posi-
tive bacilli. In group II 47 episodes (15.5%) showed
negative cultures. The most common pathogen in
group I episodes was S aureus (26.5%), whereas in

TABLE 1. Clinical Presentation and Analytical Data 

of the 338 Episodes of Left Endocarditis*

Group I Group II 

(With Embolisms, (Without Embolisms, P

n=34) n=304)

Male sex 64.7% 64.8% .81

Age ≥65 years 13 (38.2%) 131 (43.1%) .58

Acute course 29 (85.3%) 224 (76.7%) .25

<15 days 16 (47.1%) 129 (44.2%) .72

15 days-1 month 7 (20.6%) 48 (16.4%)

1 month-2 months 6 (17.6%) 47 (16.1%)

2 months-3 months 1 (2.9%) 29 (9.9%)

≥3 months 4 (11.8%) 39 (13.4%)

Fever at admission 28 (82.4%) 229 (76.1%) .42

Shivering 16 (57.1%) 99 (46.3%) .27

Cardiological presentation 11 (32.4%) 122 (40.4%) .36

New murmur 19 (55.9%) 175 (57.9%) .81

Heart failure at admission 15 (44.1%) 125 (41.4%) .76

Constitutional syndrome 11 (32.4%) 122 (40.5%) .35

Septic shock at admission 5 (14.7%) 11 (3.6%) .01

CVA at admission 11 (32.4%) 46 (15.1%) .01

Renal failure 10 (29.4%) 46 (15.2%) .03

Hematuria 6 (17.6%) 23 (7.6%) .09

Abdominal pain 14 (41.2%) 31 (10.2%) <.001

Splenomegaly 9 (26.5%) 32 (10.6%) .02

Skin manifestations 12 (35.3%) 38 (12.6%) <.001

Café au lait spots 0 (0%) 5 (1.7%) 1

Cutaneous nodules 1 (2.9%) 9 (3.1%) 1

Janeway lesions 2 (5.8%) 8 (2.8%) .27

Necrotic lesions 2 (5.8%) 6 (2.1%) .53

Hemorrhagic lesions 7 (20.6%) 22 (7.3%) .03

Rheumatic manifestations 5 (14.7%) 45 (14.9%) .97

Leucocytes, median 11.600 11.080 .84

Hemoglobin, mean 10.9±2.3 11.21±2.0 .41

ESR, median 82 65 .16

*CVA indicates cerebrovascular accident; ESR, erythrocyte sedimentation rate
(mm/h).

TABLE 2. Comorbidity and Predisposing 

Heart Problems* 

Group I  Group II  

(With Embolisms, (Without Embolisms, P

n=34) n=304)

IV drug addict 4 (11.8%) 10 (3.3%) .04

HIV 0 (0%) 7 (2.3%) 1

Anemia 7 (20.6%) 34 (11.3%) .16

Chronic renal failure 2 (5.9%) 22 (7.3%) 1

Immunodepression 3 (8.8%) 20 (6.6%) .71

Diabetes 6 (17.6%) 47 (15.5%) .74

Cancer 5 (14.7%) 17 (5.6%) .05

COPD 4 (11.8%) 22 (7.3%) .31

Predisposing 

heart condition 20 (58.8%) 232 (76.3%) .02

Prosthesis 14 (41.2%) 119 (39.1%) .81

Rheumatic 4 (11.8%) 34 (11.2%) 1

Myxoid 1 (2.9%) 14 (4.6%) 1

Degenerative 0 (0%) 22 (11.0%) .14

Congenital 1 (2.9%) 17 (5.6%) 1

*COPD indicates chronic obstructive pulmonary disease; HIV, human immu-
nodeficiency disease.
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group II the most common was S viridans (17.1%).
Table 3 shows the distribution of the pathogens de-
tected.

Valve Lesions

Vegetations were seen more often in the transesop-
hageal echocardiograms of group I patients. However,
the detection of vegetations was comparable in the 2
groups with TTE. Those of group I patients were lar-
ger (mean diameter 16.51±8.12 mm compared to
13.03±6.94 mm in group II patients; P=.01). The
morphological characteristics of these vegetations, the
presence of periannular complications, and the fre-
quency of valve failure were similar (Table 4). 

The sites of infection were similar in both groups,
with native mitral valves the most frequently affected.
Seven episodes of mitroaortic endocarditis were recor-
ded among group I patients, and 72 among group II
patients. A total of 122 episodes of prosthesis-associa-
ted endocarditis were also recorded (12 in group I, 110
in group II). 

The existence of embolisms in locations other than
the liver, spleen or kidney was more common among
group I patients (18 episodes [52.9%] compared to 61
episodes [20.1%] in group II; P<.001). The majority of
these embolisms (17 out of 18 [group I] and 60 out of
61 [group II]) were located in the central nervous sys-
tem, and were present at the time of admission in 32.4%
of episodes in group I and 15.1% in group II (P=.01).

Clinical Course

The length of hospital stay was slightly but not sig-
nificantly longer for group I patients (Table 5). During
the course of their illness, group I patients showed
signs of persistent infection, septic shock, renal fai-
lure, and heart failure more commonly than did group
II patients (Table 5). 

Seventeen patients of group I (50%) and 164 of
group II (53.9%) required heart surgery (P=.66); this
was urgently required by eight group I patients
(23.5%) and 66 group II patients (22.4%) (P=.71) The
most common indication for surgery was heart failure,
followed by signs of persistent infection. The indica-
tions for surgery were multiple in many patients. The
presence of embolism was considered an indication
for surgery in eight group I patients (47.1% of those
who underwent surgery from this group); surgery was
required in 14 group II patients who had embolisms in
organs other than the liver, spleen or kidney (8.73%)
(P<.001; Table 5).

Only 3 group I patients had embolisms that required
specific surgery; a kidney punch biopsy was perfor-
med in one and splenectomy in 2.

Fourteen group I patients (41.2%) and 93 group II
patients (30.6%) died (P=.20). Nine of the group I pa-
tients that died had exclusively splenic embolisms.
The embolism of one patient was in fact an abscess
caused by S aureus, but the patient’s poor condition
(septic shock) contraindicated surgery. Two of the pa-

TABLE 3. Microbiological Characteristics

Group I  Group II  

(With Embolisms, (Without Embolisms, P

n=34) n=304)

Staphylococcus aureus 9 (26.5%) 50 (16.4%) .14

Staphylococcus aureus resistant 

to meticiline 0 7 (2.3%) .47

Streptococcus viridans 4 (11.8%) 52 (17.1%) .42

Staphylococcus coagulase 

negative 5 (14.7%) 47 (15.5%) .90

Enterococcus 6 (17.6%) 25 (8.2%) .1

Fungi 2 (5.9%) 5 (1.6%) .15

Gram negative bacilli 3 (9.4%) 12 (4.0%) .18

Negative cultures 0 47 (15.5%) .008

TABLE 4. Valve Lesions and Echocardiographic

Characteristics*

Group I  Group II  

(With Embolisms, (Without Embolisms, P

n=34) n=304)

Vegetation detected 

by TEE 32 (94.1%) 238 (78.3%) .02

Vegetation detected 

by TTE 17 (50.0%) 143 (47.0%) .73

Native mitral valve 17 (50.0%) 127 (41.9%) .36

Native aortic valve 10 (29.4%) 118 (38.8%) .28

Mitroaortic 7 (20.6%) 72 (23.7%) .68

Prosthesis 12 (35.3%) 110 (36.2%) .91

Early 2 (5.8%) 52 (17.1%) .04

Late 10 (29.4%) 58 (19.0%)

Prosthetic mitral valve 7 (20.6%) 60 (19.9%) .92

Prosthetic aortic valve 6 (17.6%) 57 (18.8%) .86

Mean diameter, mm 16.51±8.12 13.03±6.94 .01

Mobility

I 2 (8.3%) 15 (9.7%) .83

II 6 (25.0%) 39 (25.2%)

III 16 (66.7%) 101 (65.2%)

Echogenicity

I 6 (25.0%) 37 (25.2%) .78

II 12 (50.0%) 82 (55.8%)

III 6 (25.0%) 28 (19.0%)

Periannular complications 15 (44.1%) 113 (37.2%) .42

Abscess 6 (17.0%) 79 (26.0%) .28

Pseudoaneurysm 8 (23.5%) 50 (16.5%) .30

Fistula 2 (5.9%) 18 (5.9%) 1

Severe valve failure 17 (50.0%) 164 (53.9%) .66

*TEE indicates transesophageal echocardiography; TTE, transthoracic echo-
cardiography.



lity of antibiotics and the development of imaging
techniques. In the pre-antibiotic era, the spleen was
affected in 30%-67% of patients with endocarditis,
whereas these figures now vary between 31% and
44%,10 with the most recent studies reporting values as
low as 4.8%-35%. These latter data come from studies
with different designs, including some in which pa-
tients were treated surgically,11 retrospective clinical
studies,12,13 and clinical studies whose aim was to iden-
tify embolisms.14,15

In the present work the incidence of embolisms in
the spleen, kidney and/or liver was 10% (10% in the
spleen, 1.4% in the kidney, and 0.5% in the liver).
These results are very similar to those reported by Mi-
llaire et al,15 even though these authors systematically
searched for embolisms (symptomatic and non-symp-
tomatic).

From an epidemiological point of view, the percen-
tage of IV drug users was much lower than that seen in
older studies, in which they made up to 68% of the po-
pulation.11 No significant differences were seen
between the 2 present groups with respect to age dis-
tribution, although a recent study reported younger age
to be independently associated with larger embo-
lisms.16

Clinical Presentation

One of the main characteristics of embolisms is
their silent nature; their true frequency may therefore
be routinely underestimated.7,17 This is probably why
embolisms are found more commonly during autop-
sies than in live patients. In the present study, the
most common clinical presentation of kidney or sple-
en failure was abdominal pain, although fever, pleu-
ral pain, back pain running into the left shoulder and
splenomegaly-related symptoms were also reorded.18 

In endocarditis, the majority of embolisms form
before corrective antibiotic treatment begins, and
their manifestations contribute to the presentation of
the disease. The risk of new embolisms occurring is
notably reduced after 2 weeks of antibiotic treate-
ment.6 Some authors have highlighted the importance
of early clinical suspicions in the reduction of com-
plications.19 In the present study, 9 new embolisms
appeared—3 splenic and 1 renal in the first week of
treatment, 4 splenic and 1 renal in the second week.
Beyond this point, new embolisms were rare: 2 new
splenic embolisms were detected in the third week
and 1 more in the sixth week. Frequently, embolisms
that form after treatment has begun are manifested
along with signs of persistent infection (due to the
spread of the latter). Some 55.9% of group I patients
showed such signs compared to 32.6% of group II
patients (P=.007).

1192 Rev Esp Cardiol 2004;57(12):1188-96 84

Luaces Méndez M, et al. Hepatosplenic and Renal Embolisms in Infective Endocarditis

tients with renal embolisms died (although the spleen
was affected in both), as did both patients with a hepa-
tic embolism (the spleen of one of these patients was
also affected). Although the differences between the
causes of death were not significant (P=.5), the most
common in both patient groups was septic shock. No
significant differences were seen in the mortality of
patients who underwent or did not undergo surgery
(Table 5).

DISCUSSION

The spleen is a particularly easy target for embolism
damage owing to the characteristics of its anatomy and
blood circulation. The occlusion of the splenic circula-
tion, even by a sterile embolism, can lead to the for-
mation of an abscess. In endocarditis, the presence of
pathogens in embolic fragments is sufficient to give
rise to a splenic abscess.7 The involvement of the kid-
ney in endocarditis can be caused by 3 mechanisms:
focal or diffuse glomerulonephritis through the deposit
of immunocomplexes, renal failure, and renal abscess.
The most common form of kidney involvement is em-
bolic renal infarction.8 The liver may also be a target
of hematogenous seeding via the arteries. However,
the most common cause of hepatic abscesses are rela-
ted to biliary or colonic disease, gastric or duodenal
surgery, local trauma and pancreatitis.9

The frequency of appearance of embolisms in the
spleen, kidney or liver has changed with the availabi-

TABLE 5. Clinical Course, Surgery, and Mortality

Group I  Group II  

(With Embolisms, (Without Embolisms, P

n=34) n=304)

Length of hospital stay, 

days; mean 50.5 36 .08

Heart failure 24 (70.6%) 172 (56.6%) .11

Renal failure 12 (35.3%) 53 (17.4%) .01

Signs of persistent 

infection 19 (55.9%) 99 (32.6%) .007

Septic shock 10 (29.4%) 28 (9.2%) .002

CNS embolism 17 (50.0%) 60 (19.7%) <.001

Surgery 17 (50.0%) 164 (53.9%) .66

Emergency surgery 8 (23.5%) 66 (22.4%) .71

Indications

Heart failure 9 (52.9%) 88 (54.3%) .91

Embolisms 8 (47.1%) 14 (8.7%) <.001 

Diameter of vegetation 6 (35.3%) 18 (11.2%) .01

Signs of persistent 

infection 6 (35.3%) 34 (21.1%) .22

Mortality 14 (41.2%) 93 (30.6%) .20

Patients who underwent 

surgery 5 (29.4%) 49 (29.9%) .35

Patients not treated 

surgically 9 (52.9%) 44 (31.4%)
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Microbiology

The causal pathogen of the episode of endocarditis
was identified in all patients who suffered embolisms:
in all except one patient identifications were made
from blood cultures. S aureus was more commonly the
cause in group I than in group II patients. This diffe-
rence was maintained even when IV drug users were
excluded, despite the fact that this very bacterium was
the most common causal agent in these patients (8
[57.1%] of the 14 patients). The association between
embolisms and certain types of pathogen has been re-
ported; some studies have shown fungi and S aureus

increase the risk of developing an embolism,6,20 espe-
cially if associated with vegetations >10 mm in diame-
ter.6

Identification of Embolisms

As well as using clinical data, embolisms were diag-
nosed using abdominal CT, abdominal ultrasound or a
combination of these techniques. The diagnostic per-
formance of both was similar. Before CT became avai-
lable, the imaging techniques used for diagnosing em-
bolisms were ultrasonography and isotopic markers.
Nowadays, CT is considered the technique of choice
owing to its greater sensitivity and the absence of arti-
facts in the images produced. Air in the abdomen is
the main problem when using ultrasound. However,
some authors prefer this technique for the follow-up of
lesions since it is completely innocuous (from the
point of view of radiation damage) and is non-invasi-
ve. Techniques involving radioisotopes are now obso-
lete. Echocardiography can differentiate between re-
cent and older infarctions since, during the evolution
of these lesions, the affected areas become more nodu-
lar, fibrotic and echogenic.21

In CT, the classic image of a splenic infarction is a
triangular area with its base in the periphery; its ou-
tline is well defined but hypointense, and it is not
made more obvious by the use of contrast. However,
it is more common to find diffuse, hypointense and
poorly-outlined areas22 (Figure). With ultrasound, the

classic image involves a hypoechoic but well defined
region. The presence of a blood flow (as determined
by the color Doppler technique) does not exclude a
diagnosis of splenic infarction since the thrombus or
embolism may have become smooth.21 In general,
and independently of the technique used, splenic in-
farctions and abscesses are accompanied by sple-
nomegaly. 

Liver abscesses can take on the appearance of cysts,
although they can usually be differentiated from these.
Abscesses usually have fluid centers and thicker, more
irregular and more evident walls than do simple cysts.
Though in CT images the attenuation of the content of
an abscess can appear similar to that of water, it is
usually more dense. In ultrasound images, a layer of
necrotic detritus can be seen inside abscesses. Cysts
may also show hypoechoic regions; these are attri-
buted to the presence of cholesterol crystals left over
from old, intracyst hemorrhages. Hepatic abscesses are
radiologically indistinguishable from necrotic tumors,
either by CT, ultrasound or magnetic resonance techni-
ques. In such doubtful cases, the clinical context of the
patient should be considered in order for a diagnosis to
be ventured.23

Valve Lesions and Echocardiographic
Findings

Vegetations were more often found by TEE in group
I than in group II patients; in both groups TEE was su-
perior to TTE in the detection of vegetations. Rey-
nolds et al24 recently showed (in a more favorable sce-
nario involving patients with their native valves and
good acoustic windows) that, despite technological ad-
vances in TTE, the sensitivity of TEE is still greater.
In the present study, the diameter of the vegetations
was greater in the group I patients. The association
between vegetation size and the appearance of embo-
lisms has been the object of several retrospective stu-
dies.17,25,26 In a meta-analysis27 and in a recent prospec-
tive study with a large number of patients, the
association appeared to be clear.6

Figure 1. Abdominal computed tomo-
graphy images of a patient with endo-
carditis caused by Staphylococcus au-
reus. Left: note the 2 splenic infarctions
(arrows); Right: bilateral renal infarc-
tions (arrows). 



Clinical Course

The frequency of surgical treatment was greater
among group I patients. No recommendations have
been established, however, with respect to whether
such embolisms are an indication for surgery. In our
opinion, systemic embolisms do not necessarily mean
a patient requires surgery, although they are factors
that support such a decision. With respect to endocar-
ditis, the Clinical Practice Guides of the Sociedad Es-

pañola de Cardiología indicate that the existence of
repeat embolisms along with persistent images of ve-
getations could mean surgery is advisable.28 Some aut-
hors even suggest that splenic embolisms should be
systematically searched for in order to support any de-
cision made.14 Bearing in mind that the majority of
such episodes occur before antibiotic treatment begins,
and that once such treatment has begun the chances of
a new embolism appearing are drastically reduced,
embolisms do acquire weight as an indication for sur-
gery when episodes are multiple (despite antibiotic
treatment) or when patients have large vegetations.29

In the present study, the mean diameter of the vegeta-
tions of the group I patients who underwent surgery
was 20.60±7.1 2 mm, whereas in those who did not re-
ceive such treatment they measured 11.87±6.68 mm
(P=.001). In general, the decision to operate in these
patients—as in those who had no embolisms—was ba-
sed on classic clinical indications (heart failure, persis-
tent signs of infection); surgery is known to improve
patient prognosis in such cases. A multivariate analysis
was performed to establish the determinants for sur-
gery among our patients, and it was found that liver,
spleen or kidney embolisms were not independently
associated with the need for valve surgery.

The need for extracardiac surgery was exceptional.
In our experience, the course of endocarditis is rarely
complicated severely by the presence of embolisms.
Small infarctions can be treated in a conservative fas-
hion,11 and it is quite normal for them to progress
favorably, the associated pain gradually disappearing.
When large, splenic or renal infarctions can develop
into abscesses which can (rarely) cause the spleen to
rupture or lead to kidney hemorrhaging (through the
rupture of a mycotic aneurysm).30,31 Such events occur
late in the course of illness. Splenectomy is only ne-
cessary when the loss of parenchymatous structure is
extensive; such a development could provide a focus
for sepsis and the organ could rupture.11 In such cases
a sequential approach is recommended involving a la-
paroscopic splenectomy followed by valve replace-
ment.32 Image-guided drainage of the abscess is also
possible, but this is not effective when there are multi-
ple lesions and there is a risk of hemorrhage.33

In the present study, the mortality of the group I pa-
tients was slightly greater, but not significantly so
(41.2% compared to 30.6% for group II patients;
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P=.2). Table 6 shows the differences between patients
that died and those that survived. Multivariate analysis
showed that the presence of liver, spleen or kidney
embolisms was not independently associated with gre-
ater mortality. 

Associated morbidity was, however, greater in the
patients with the studied embolisms. During the course
of their illness they were more likely to develop embo-
lisms at other sites (usually the central nervous sys-
tem), to have signs of persistent infection, and to suf-
fer septic shock or renal failure. These complications
could be avoided, or at least anticipated, if the condi-
tions associated with the appearance of liver, spleen or
kidney embolisms were known. The following charac-
teristics at the time of admission were independently
associated with the presence of such embolisms: abdo-
minal presentation (adjusted OR, 8.51), large vegeta-
tion(s) in the first TEE (adjusted OR, 1.10), and the
presence of S aureus (adjusted OR, 2.68) or enterococ-
ci (adjusted OR, 3.88) (Table 7).

Limitations of the Study

This study has two main limitations. The first is the
lack of anatamo-pathological correlations (due to the
exceptional need for splenectomy or nephrectomy and
the small number of necropsies performed on decea-
sed patients); this lack of anatomical evidence impe-
ded the corroboration of microbiological and radiolo-

TABLE 6. Relationship Between Clinical,

Microbiological, Echocardiographic, Therapeutic, 

and Mortality Characteristics*

Died Survived P

(n=107) (n=231)

Age ≥65 years 54 (50.5%) 90 (39.0%) .04

Diabetes 17 (15.9%) 36 (15.7%) .95

COPD 11 (10.3%) 15 (6.6%) 0.23

Cancer 13 (12.1%) 9 (3.9%) .005

Endocarditis associated 

with prosthesis 45 (42.1%) 77 (33.3%) .12

Staphylococcus aureus 30 (28.0%) 29 (12.6%) <.001

Staphylococcus viridans 9 (8.4%) 47 (20.3%) .006

Enterococcus 13 (12.1%) 18 (7.8%) .19

Staphylococcus coagulase 

negative 19 (17.8%) 33 (14.3%) .41

Signs of persistent 

infection 58 (54.2%) 60 (26.0%) <.001

Septic shock 32 (29.9%) 6 (2.6%) <.001

Heart failure 78 (72.9%) 118 (51.1%) <.001

CNS 29 (27.1%) 48 (20.8%) .19

Liver, kidney, spleen 

embolisms 14 (13.1%) 20 (8.7%) .20

Heart surgery 54 (50.5%) 127 (55.0%) .43

*COPD indicates chronic obstructive pulmonary disease.
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gical findings. The second is the size of group I; this
reduced the capacity of the statistical tests to detect
significant differences, especially in the area of prog-
nostic features. Assembling a larger group of patients
with the same characteristics (i.e., with clinically evi-
dent embolisms [and in a prospective study]) would be
difficult, however, given the low incidence of these
complications. 

CONCLUSIONS

Liver, spleen and kidney embolisms are seen in
about 10% of patients with endocarditis. The risk of
developing these complications increases when the
causal agent of the disease is S aureus or enterococ-
cus, as vegetations become larger, and when patients
present with abdominal symptoms. They are associa-
ted with embolisms in other organs, mainly the central
nervous system. Vegetations are more commonly de-
tected by TEE when large and when the studied embo-
lisms are not present. No correlation was found betwe-
en the presence of embolisms and the need for surgery
or risk of death.
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