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Incidence of Intracardiac Thrombus and
Thromboembolism in the First Three Months
After Bioprosthetic Valve Implantation

Auristela Isabel de Oliveira Ramos, Helio Maximiano de Magalhães, Mercedes Maldonado,
Dorival Júlio Della Togna, Zilda Machado Meneghelo, Antoninho Sanfins Arnoni,
Lucia Machado, Nisia Lyra Gomes, Paulo Paredes Paulista
São Paulo, SP - Brazil

Although bioprostheses are less thrombogenic than mechanical
prostheses, several reports of thromboembolism related to their
use exist, mainly in the first 3 months after their implantation 1-5.
Three basic mechanisms for the formation of intracardiac thrombi
after prosthetic implantation may be identified as follows: 1) the
first involves a molecular interaction between blood components,
plasma, and the artificial surface of the prostheses; 2) the second
depends on the influence of transprosthetic blood flow and residual
stenosis; and 3) the third refers to states of hypercoagulability,
loss of atrial contraction, imperfections on the prosthetic surfaces,
and incomplete endothelialization of the prosthetic ring 2. In addi-
tion, the glutaraldehyde used for valve preservation, even in low
concentrations, is also deleterious to the endothelium 6.

Although their independent role in thrombus formation has not
been confirmed, dilation of the cardiac chambers and left ventricular
dysfunction are associated with a greater incidence of thrombotic
events 7. Another risk factor for thrombus formation is the sponta-
neous contrast 8 found in conditions of low blood-flow velocity. Some
arrhythmias, particularly atrial fibrillation, have been associated with
thrombus formation 9-11. With the appearance of transesophageal
echocardiography, the diameters and function of the atrial appendage
could be directly assessed 12, and, regardless of the cardiac rhythm,
the disappearance of or decrease in blood flow velocity in the exit of
the left atrial appendage has been associated with the presence of
spontaneous contrast and thrombus formation 13,14.

The impact of bioprosthesis implantation on the formation of
intracardiac thrombus and on embolic complications, especially in
patients with sinus rhythm, has been studied little in a prospective
form, especially in our country. Therefore, the incidence of thrombus
in the first 3 months after bioprosthetic implantation needs to be
known, as do the risk factors that may influence thrombus formation,
to justify the prescription of oral anticoagulants in that population of
patients, as recommended by the guidelines of the American Heart
Association and American College of Cardiology 15.

This study aimed at assessing the incidence of intracardiac
thrombus and thromboembolism in the first 3 months after porcine
bioprosthetic valve implantation and at identifying the clinical,
laboratory, and echocardiographic risk factors for thrombus for-
mation after bioprosthesis implantation.

Methods

This study comprised 184 patients, 107 (58.0%) women and
77 (42.0%) men, with ages ranging from 15 to 75 years (mean,
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Objective
To assess the incidence of intracardiac thrombus and throm-

boembolism in the first 3 months after bioprosthetic valve re-
placement and to identify the risk factors for thrombus formation.

Methods
The study comprised 184 patients, aged between 15 and

75 years, who underwent bioprosthetic valve implantation. Trans-
thoracic and transesophageal (TEE) echocardiographies were
performed in the in-hospital phase (mean, 8.4±3 days) and
after 3 months (mean, 97.4±21.7 days).

Results
The incidence of thrombus was significantly greater in patients

with a prosthesis in the mitral or mitroaortic position (21.0%)
than in those with a prosthesis in the aortic position (2.8%),
P<0.001. The multiple logistic regression identified the pros-
thesis in the mitral or mitroaortic position as the only independent
variable for thrombus formation. On the 3-month follow-up,
TEE showed a thrombus in 35 (20.7%) of the 169 patients on
echocardiographic assessment, 31.7% in mitral patients and
3.1% in aortic patients, P<0.001. In the third month, the mul-
tiple logistic regression also identified the prosthesis in the mitral
or mitroaortic position as the only independent variable for throm-
bus formation. During the 3-month follow-up, 3 (1.6%) patients
died and 8 (4.3%) experienced embolic phenomena, all in the
cerebral territory.

Conclusion
The incidence of thrombi in the first 3 months after biopros-

thetic valve implantation was 14.1% in the first 10 days and 20.7%
in 3 months. A prosthesis in the mitral or mitroaortic position was
identified as a risk factor for thrombus formation. The incidence of
embolic phenomena clinically diagnosed was lower than the pro-
portion of atrial thrombi documented on echocardiography.
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51.9 ± 15.9 years), 73.4% of whom were below the age of 65
years. One hundred twenty-three (66.8%) patients were operated
on for correction of native valvular heart disease and 61 (33.2%)
for correction of prosthetic dysfunction. Sinus rhythm was present
in 131 (71.0%) patients, atrial fibrillation in 52 (28.5%), and
one (0.5%) patient had a definitive pacemaker. The bioprosthesis
was implanted in the mitral position in isolation or in association
with another in the aortic position in 114 (62%) patients, and in
the aortic position in isolation in 70 (38%) patients.

The inclusion criteria were as follows: patients aged between
15 and 75 years, with mitral or aortic valve disease, or both, of
any etiology or prosthetic dysfunction, who were hospitalized for
bioprosthesis implantation. The patients who had transoperative
stroke as a complication were excluded from the study.

Transthoracic Doppler echocardiography was performed on
the following 3 occasions: before patient’s admission for surgical
correction; in the in-hospital phase of prosthetic implantation;
and 3 months after hospital discharge. The diameters of the left
atrium and ventricle were measured by using M mode, based on
the images acquired on the transthoracic study. The left atrial
telesystolic anteroposterior diameter was obtained through the
left parasternal route, with the image of left ventricular long axis.
For measuring the left ventricular end-diastolic and systolic
diameters, a cross-sectional cut of that cavity was obtained at
the level of the papillary muscles. The left ventricular systolic
function was conventionally assessed through calculation of the
ejection and shortening fractions 16. The blood flow velocities of
left atrial appendage emptying were obtained with pulsed Doppler,
by placing the volume sample in the outflow tract of the left atrial
appendage 12. The area of the mitral prosthesis and the pressure
gradients were obtained by using Doppler echocardiography,
pressure half-time calculation, and the Bernoulli equation 17.

Transesophageal echocardiography was performed after
bioprosthesis implantation on 2 occasions: in the in-hospital phase
of implantation and 3 months after hospital discharge. For
performing the biplanar and multiplanar transesophageal studies,
the guidelines and technical recommendations for image acquisition
examinations were followed 18,19.

Echocardiographic spontaneous contrast was defined as an
image resembling smoke, which moved slowly and circularly in
the left atrium. The contrast was graded from zero to 4 crosses
as follows: zero, absence of spontaneous contrast; 1+, small
amount of spontaneous contrast; 2+, moderate amount; 3+, large
amount; and 4+, intense degree of spontaneous contrast 20.

Intracardiac thrombus was defined as the presence of a
circumscribed mass with echogenicity different from that of the
atrial wall. It was classified as mural when it had a laminar aspect
and a wide base occupying one of the walls of the atrial cavity. It
was classified as nodular or pedunculated when presenting as a
mobile nodule fixed to the atrial wall by a point 21.

The following were defined as embolic events: any embolic
event in the absence of endocarditis, including any permanent or
transient neurologic alteration, and the presence of clinical findings
compatible with peripheral arterial ischemia, independent of
laboratory confirmation.

On the first day after prosthetic implantation, subcutaneous
heparin was initiated at the dosage of 10,000 U, every 12 hours.
On the second postoperative day, oral anticoagulation was initiated

in patients with socioeconomic and geographic conditions favoring
an adequate control of anticoagulation, and who had no medical
contraindication for that therapy. The patients who lacked
conditions for anticoagulation therapy received from the second
postoperative day onward 200 mg of acetylsalicylic acid, which
was maintained until the third month in patients with no risk
factors for thromboembolism, and for undetermined time in patients
with risk factors.

The calculation of the sample was performed based on a study,
in which the incidence of thrombus in the immediate postoperative
period after bioprosthetic implantation was 12.5% 3. Considering
an absolute precision of 5.0% and a significance level of 5.0%,
the minimum size of the sample was estimated in 162 patients.

The quantitative variables were described as mean and standard
deviation. The comparison of the means was performed with the
Student t test for independent populations or for correlate popula-
tions, according to the case. The qualitative and categorical va-
riables were presented as percentages, and their comparisons
were performed with the chi-square test or Fisher exact test,
when indicated. To assess the possible relation between the de-
pendent variable “thrombus” and some independent variables, mul-
tiple logistic regression was performed with the forward stepwise
selection test. The variables included in the multivariate analysis
were those identified in the univariate analysis and those considered
of clinical relevance. The statistical analyses were performed by
using the SPSS for Windows program, version 8.0. The statistical
significance level adopted was P = 0.05 22. For comparing patients
with and without thrombi, and considering the site of prosthetic
implantation, the patients were divided into the following 2 groups:
patients with prosthesis in the mitral or mitroaortic positions,
and patients with prosthesis in the aortic position.

Results

The time interval between bioprosthesis implantation and per-
formance of the echocardiography in the in-hospital phase ranged
from 5 to 25 days (mean = 8.4 ± 3 days). Intracardiac thrombus
was documented in 26 (14.1%) of 184 patients or 1.7/100 pa-
tients/day. The incidence of thrombus was significantly higher in
patients with bioprosthesis in the mitral or mitroaortic position
(21.0%) than in those with aortic bioprosthesis (2.8%) (fig. 1).
A thrombus was evidenced in the left atrial cavity in 16 (61.5%)
patients, in the mitral prosthesis in 6 (23.1%), and in the atrial
appendage in 4 (15.4%). In the 2 aortic patients with thrombi,
they were located in the left atrium. A thrombus was evidenced
in 18 (16.8%) of the 107 women and in 8 (10.4%) of the 77
men (P=0.21). The lower incidence of thrombus occurred in the
age group from 15 to 29 years (4.5%). The plasma fibrinogen
level was more elevated in patients with thrombus, 409 ± 126
mg/dL versus 361 ± 116 mg/dL (P=0.05). Of the 184 patients,
159 (86.4%) were discharged from the hospital and prescribed
acetylsalicylic acid, and 25 (13.6%) were prescribed oral anti-
coagulation (fig. 2).

From the viewpoint of the valvular lesion, or the type of pros-
thetic dysfunction before prosthetic implantation, 58 patients had
been diagnosed with stenosis, 43 with regurgitation, and 13 with
mitral double lesion. On the occasion of surgery, a thrombus was
observed in 9 (7.9%) of those patients, all with valvular stenosis.
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The incidence of thrombus was similar in the patients operated
on due to native valvular heart disease or due to prosthetic dys-
function (13.8% versus 14.8%, P=0.86). The postoperative tran-
sesophageal echocardiography revealed thrombus in 3 (33.3%)
of 9 patients undergoing thrombus resection. The incidence of
thrombus was significantly more elevated in patients who evolved
with paroxysmal atrial fibrillation and heart failure in the immediate
postoperative period (26.7% versus 10.1%, P=0.005). After
prosthetic implantation, 126 (68.5%) patients had sinus rhythm,
53 (28.8%) had atrial fibrillation, and 5 (2.7%) had complete
atrioventricular block. A thrombus was evidenced in 12 of 53
(22.6%) patients with atrial fibrillation and in 14 of 126 (11.1%)
patients with sinus rhythm (fig. 3). When compared with patients
in sinus rhythm, patients with atrial fibrillation had a higher mean
age (55.9 ± 13.7 versus 50.3 ± 16.5 years, P=0.03), greater
left atrial diameters (62.8 ± 15.7 mm versus 48.8 ± 9.2 mm,
P<0.0001), lower blood flow velocities in the left atrial appendage
(0.25 ± 0.11m/s versus 0.44 ± 0.16 m/s, P<0.0001), a greater
incidence of degree 3+ or 4+ spontaneous contrast (82.9% versus
17.1%, P<0.0001), and a greater number of prostheses implanted
in the mitral and mitroaortic position (42.1% versus 5.8%,
P<0.0001). The analysis of the subgroup of 126 patients with
sinus rhythm revealed no difference between patients with and
without thrombus in regard to mean age (50.5 ± 14 versus 50.3

± 16.9 years), the left atrial diameters (48.2 ± 5.4 cm versus
45.7 ± 6.5 cm), and the ejection fraction (55 ± 17.4% versus
52.3 ± 12.5%). No thrombus was evidenced in any of the 21
patients with no spontaneous contrast; on the contrary, a thrombus
was found in 11.5% of the patients with degree 1+ or 2+
spontaneous contrast, and in 50.0% of the patients with degree
3+ or 4+ spontaneous contrast (P=0.003).

The transthoracic echocardiographic data obtained before val-
vular replacement are shown in table I. The analysis of results
showed no statistically significant difference between patients with
and without a thrombus, in regard to the mean diameters of the
left atrial and ventricular cavities, and ejection fraction. The analysis
of the echocardiographic data obtained in the immediate posto-
perative period showed that the patients with a thrombus had
greater left atrial diameters, lower blood flow velocities in the left
atrial appendage, and continued with similar mean ventricular
diameters and mean left ventricular ejection fractions (tab. II).
The mean of the mitral prosthetic areas was lower in patients
with thrombi than that in patients who did not have a thrombus
(2.2 ± 0.5 cm2 versus 2.5 ± 0.4 cm2, P=0.02). Spontaneous
contrast was evidenced in 163 (88.5%) of the 184 patients
studied. The incidence of thrombus in patients with degree 1+ or
2+ spontaneous contrast was 10.0%, and, in patients with degree
3+ or 4+, it was 37.0%. No thrombus was diagnosed in the 21
patients without spontaneous contrast. All patients without spon-
taneous contrast had sinus rhythm, while 83.0% of those with

Mitral and
mitroaortic
(24/114)

Aortic
(2/70)

Fig. 1 – Incidence of atrial thrombus in the immediate postoperative period in
patients with a prosthesis in the mitral and mitroaortic position and in the aortic
position. The absolute number of patients is written in parentheses.
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Fig 2 – Flowchart showing the distribution of patients with and without a
thrombus in the immediate postoperative period and of patients who received or
did not receive oral anticoagulation therapy.

With a thrombus Without a thrombus

Atrial fibrillation Sinus rhythm

Fig. 3 – Incidence of atrial thrombus in patients with atrial fibrillation and sinus
rhythm in the immediate postoperative period. The values shown within the bars
correspond to the absolute number of patients with and without a thrombus

Table I – Echocardiographic data obtained in the preoperative period
in patients with and without a thrombus

Variable With a thrombus Without a thrombus P
26 Patients 158 Patients

Left atrial 56.8 ± 12.4 52.1 ± 13.0 NS
diameter (mm)
Left ventricula 54.8 ± 7.8 59 ± 12 NS
r end-diastolic
diameter (mm)
Left ventricular 36.9±10.3 46.5±10.4 NS
end-systolic
diameter (mm)
Ejection fraction (%) 61.9 ± 11.7 53.8 ± 11.8 NS

NS = no statistical significance.

ASA = Acetylsalicylic acid
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spontaneous contrast, degree 3+ or 4+, were in atrial fibrillation.
The mean blood flow velocity in the left atrial appendage was
0.51 ± 0.16 m/s in patients with no spontaneous contrast, 0.42
± 0.16 in patients with degree 1+ or 2+ spontaneous contrast,
and 0.22 ± 0.12 m/s in patients with degree 3+ or 4+ sponta-
neous contrast (P=0.004).

In the logistic regression analysis, the following variables were
part of the model: cardiac rhythm, postoperative left atrial diameter,
blood flow velocity in the atrial appendage, degree of spontaneous
contrast in the left atrium, site of prosthetic implantation, asso-
ciation with other surgical procedures, postoperative complications,
and preoperative fibrinogen levels. The bioprosthesis in the mitral
position was the only variable identified as an independent marker
of thrombus formation. When the multivariate analysis of logistic
regression was performed in the subgroup of 114 mitral and mitro-
aortic patients, the prosthetic area and transprosthetic gradient
were added to the already cited variables. The valvular area of
the prosthesis was the only independent marker of thrombus iden-
tified through that analysis.

After hospital discharge, 3 (1.6%) of the 184 patients died,
and 12 (6.5%) refused to repeat the transesophageal echocar-
diography, but went to medical consultation or were interviewed
by telephone. Therefore, the 3-month echocardiographic follow-
up was possible in 169 (91.8%) patients. The time interval bet-
ween bioprosthesis implantation and performance of transesopha-
geal echocardiography ranged from 49 to 193 days (mean =
97.4 ± 21.7 days). A thrombus was documented in 35 (20.7%
or 0.21/100 patients/day) of the 169 patients who repeated tran-
sesophageal echocardiography 3 months after prosthetic implan-
tation; 33 of the 104 (31.7%) patients with mitral and mitroaortic
prosthesis, and 2 of the 65 (3.1%) patients with aortic prosthesis,
P<0.001. The thrombus was located in the mitral prosthesis in
18 (51.4%) patients, in the left atrium in 9 (25.7%), in the atrial
appendage in 3 (8.6%), and in the left atrium and in the prosthesis
in 5 (14.3%). Of the 26 patients who were discharged from the
hospital with the diagnosis of a thrombus, 25 (96.0%) underwent
echocardiography after 3 months. Eight patients were discharged
from the hospital and prescribed oral anticoagulants, and 18 were
prescribed acetylsalicylic acid. A thrombus was evidenced in 2
patients using anticoagulants and in 11 patients using acetylsalicylic
acid. Of the 158 patients with no thrombus in the in-hospital
period, 17 were discharged using oral anticoagulants and 141

patients were discharged using acetylsalicylic acid. Echocardio-
graphy was performed in all 17 patients on anticoagulation therapy
and evidenced a thrombus in one (5.8%). No echocardiography
was performed in 14 of the 141 patients using acetylsalicylic acid
because 3 died and 11 did not show up for consultation. Of the
127 patients who underwent echocardiography, a thrombus was
evidenced in 21 (16.5%).

A thrombus was evidenced in 17.8% of the patients with
sinus rhythm and in 31.8% of those with atrial fibrillation
(P=0.08). When analyzing the 120 patients with sinus rhythm,
those with and without thrombi did not differ in regard to the
mean ejection fraction (55.7 ± 15.3% versus 56.7 ± 15%,
P=0.76), blood flow velocity in the left atrial appendage (0.39 ±
0.15 m/s versus 0.44 ± 0.15 m/s, P=0.21), and left atrial dia-
meter (48 ± 6.9 mm versus 44 ± 6.5 mm, P=0.17). However,
a thrombus was evidenced in 17.8% of the patients with degree
1+ or 2+ spontaneous contrast, in 50.0% of the patients with
degree 3+ or 4+ spontaneous contrast, and in no patient without
spontaneous contrast (P=0.04). In the 19 patients undergoing
exclusion of the atrial appendage, blood flow in its interior was
observed in 3 (15.7%) patients. The echocardiographic data ob-
tained showed a greater incidence of thrombus in patients with
greater left atrial diameters and with lower blood flow velocities
in the atrial appendage, according to data in table III. Of the 169
patients undergoing transesophageal echocardiography, 155
(91.7%) had spontaneous contrast. Thrombus was documented
in 22 (17.5%) of the 126 patients with degree 1+ or 2+ spon-
taneous contrast, and in 13 (44.8%) of the 29 patients with
degree 3+ or 4+ spontaneous contrast, P=0.001. No thrombus
was evidenced in 14 patients without spontaneous contrast (fig.
4). In multivariate analysis of logistic regression, the variables
included were selected based on the results obtained in univariate
analysis. The variables analyzed were as follows: position of the
prosthesis, cardiac rhythm, pre- and postoperative left atrial dia-
meters, blood flow velocity in the left atrial appendage, and pre-
sence of spontaneous contrast. The results indicated only the
prosthesis in the mitral position as an independent marker of
thrombosis. However, when the subgroup of patients with a
prosthesis in the mitral or mitroaortic position was selected, the
multivariate analysis identified no risk factor for thrombus formation
in 3 months.

Table II – Echocardiographic data obtained in the immediate
postoperative period in patients with and without a thrombus

Variable With a thrombus Without a thrombus P
26 Patients 158 Patients

Left atrial 52.0 ± 7.2 48.4 ± 8.6 0.05
diameter (mm)
Left atrial appendage 0.32 ± 0.17 0.41 ± 0.17 0.03
blood flow velocity (m/s)
Left ventricular 53.9 ± 8.8 54.7 ± 9.9 NS
end-diastolic
diameter (mm)
Left ventricular 39.6 ± 11 41.1 ± 11.4 NS
end-systolic
diameter (mm)
Ejection fraction (%) 54.1 ± 12.8 52.5 ± 12.8 NS

NS = no statistical significance.

Table III – Echocardiographic data obtained 3 months after prosthetic
implantation in patients with and without a thrombus

Variable With a thrombus Without a thrombus P
35 Patients 135 Patients

Left atrial 51.8 ± 11.9 46.6 ± 8.2 0.003
diameter (mm)
Left atrial 0.33 ± 0.16 0.42 ± 0.16 0.01
appendage blood
flow velocity (m/s)
Left ventricular 55.1 ± 14.8 53.3 ± 9.5 NS
end-diastolic
diameter (mm)
Left ventricular 38.1 ± 11 37.8 ± 10.3 NS
end-systolic
diameter (mm)
Ejection fraction (%) 55.9 ± 14.7 55.5 ± 14.5 NS

NS = no statistical significance.
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Embolic phenomena occurred in 8 (4.3%) patients as follows: 3
in the in-hospital period and 5 during late follow-up. All emboli were
to the cerebral territory. The linear incidence was 0.05/100 pa-
tients/day. Six (75%) patients had a prosthesis in the mitral position,
5 (62.5%) had atrial fibrillation, and 3 (37.5%) had a thrombus on
echocardiography performed 3 months after valve replacement.

Discussion

In the first 3 months after bioprosthesis implantation, the inci-
dence of embolic phenomena has been reported as ranging from
0.2 to 10.0%/year 1-5. These variations shown in the studies in
patients with the same type of prosthesis suggest that the embolic
phenomena are not directly related to the prosthesis, but to the
characteristics of the population studied, to the design of the study,
to the incorrect definitions of the complications or to the method of
data collection and analysis. Most studies analyzing the thrombotic
complications of the prostheses refer to embolic complications and
not to the presence of an intracardiac thrombus. Our study was the
first to assess the presence of intracardiac thrombus after bio-
prosthetic implantation by using transesophageal echocardiography
in the immediate postoperative period and 3 months after biopros-
thetic implantation. In economically developed countries, valvular
heart disease predominates in men, with a mean age greater than
60 years, affecting mainly the aortic valve 4. In our study, however,
women predominated (58.0%); the mean age was 51.9 ± 15.9
years, 73.0% of the patients being younger than 64 years; and the
mitral valve was affected in 62.0% of the cases. The incidence of
intracardiac thrombus was elevated in the first 3 months following
bioprosthetic implantation in mitral and mitroaortic patients. In the
in-hospital period, a thrombus was more frequently found on the
left atrial wall (61.5%), suggesting that thrombus formation may
be linked not only to hemodynamic alterations secondary to mitral
valvular disease, but also to local changes in the atrial wall due to
atriotomy and surgical manipulation. These observations are in accor-
dance with those reported in autopsy studies performed within the

first 60 days after bioprosthetic implantation 3,23. On the other
hand, in the third month, the thrombus was most frequently found
on the mitral prosthesis, followed by the left atrium, suggesting
that, in addition to the above-cited factors, the prosthesis is the
most important substrate in the pathogenesis of thrombus in a
later period. Before valvular replacement, the echocardiographic
data obtained were similar in patients with and without a thrombus.
In the immediate postoperative period, however, a reduction in the
left atrial diameters was observed in both groups, but in a lower
proportion in patients with a thrombus. The dysfunction in the left
atrial appendage was more marked in patients with a thrombus.
These results were similar to those reported by Li et al 9, when
they identified the peak velocity of left atrial appendage emptying
as the only independent variable for arterial embolism. The presence
and intensity of spontaneous contrast were clearly related to thrombus
formation. No patient without spontaneous contrast developed a
thrombus, while 37.0% of the individuals with degree 3+ or 4+
spontaneous contrast developed a thrombus. The role played by
spontaneous contrast in intracardiac thrombus formation and in the
association with embolic phenomena has been well demonstrated,
because, most of the time, it relates to heart diseases, mainly
mitral, to the presence of atrial fibrillation, to greater left atrial
diameters, and to the low blood flow velocity in the left atrial
appendage 7-10. In our study, the patients with degree 3+ or 4+
spontaneous contrast had the lowest blood-flow velocities in the
left atrial appendage, the greatest left atrial diameters and the
greatest percentage of atrial fibrillation compared with the patients
without spontaneous contrast or with degree 1+ or 2+ spontaneous
contrast. When the subgroup of mitral and mitroaortic patients
was analyzed aiming at identifying independent variables for thrombus
formation, only the prosthetic area was selected on multivariate
analysis. Although the difference between the means of the valvular
areas in patients with and without thrombus was small (2.2 ± 0.5
versus 2.5 ± 0.4 cm2), their medians were different, and 75.0%
of the patients without a thrombus had a prosthetic area greater
than 2.2 cm2, while 50.0% of the patients with a thrombus had a
prosthetic area lower than 2.2 cm2.

The atrial fibrillation rhythm has been reported as an indepen-
dent marker of thrombus formation, mainly in patients with mitral
stenosis 10,11. Our study showed that the incidence of thrombosis in
patients with atrial fibrillation was twice that in patients with sinus
rhythm (21.2% x 11.5%), but it did not reach statistical significance.
However, when only the mitral and mitroaortic patients were analy-
zed, 42.1% of the patients were observed to have atrial fibrillation,
and, even so, the cardiac rhythm did not relate to thrombus forma-
tion. When analyzing only the patients with sinus rhythm, the only
echocardiographic variable related to thrombus formation in the
immediate and late postoperative periods was the presence of degree
3+ or 4+ spontaneous contrast. These observations allow inferring
that the sinus rhythm did not offer protection against thrombus
formation in patients with recent bioprosthetic implantation. On
the other hand, the degree of spontaneous contrast and postoperative
complications, such as congestive heart failure and paroxysmal
atrial fibrillation, facilitated thrombus formation. Exclusion of the
atrial appendage has been performed to prevent thrombus formation
in patients with atrial fibrillation. By using transesophageal echo-
cardiography, however, signs of residual communication between
the atrial appendage and left atrial body have been reported and
related to thrombus formation 24.

Fig. 4 - Distribution of the patients with and without a thrombus, without
spontaneous contrast (SC) and degrees 1+ or 2+ and 3+ or 4+ spontaneous
contrast, 3 months after bioprosthesis implantation. The values shown within
the bars correspond to the absolute number of patients.

Without a thrombus With a thrombus

Without SC With 1+
or 2+ SC

With 3+
 or 4+ SC

p=0.001
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In our study, of the 114 mitral and mitroaortic patients, 50.8%
had a preoperative diagnosis of mitral stenosis, 37.7% had a
diagnosis of mitral regurgitation, and 11.4% had a diagnosis of
double mitral lesion. The incidence of thrombus detected during
surgery was 7.8% in patients with mitral stenosis, and no thrombus
was evidenced in patients with mitral regurgitation or double lesion.
In the postoperative period, transesophageal echocardiography
detected a thrombus in 20.9% of the patients with mitral regur-
gitation, in 38.5% of patients with mitral double lesion, and in
17.2% of patients with mitral stenosis. This shows that the inci-
dence of thrombus after prosthetic implantation was lower in
patients with a stenotic-type lesion.

Although fibrinogen measurement does not assess blood coa-
gulation, it has been used in studies about prosthetic thrombus.
Several mechanisms may contribute to the increase in plasma
fibrinogen in native valvular disease, such as the following: the
increase in the hepatic synthesis of fibrinogen; the presence of
hemoconcentration secondary to the use of diuretics; the non-
physiological turbulence due to hemodynamic disorders that lead
to alteration in the coagulation factors; the formation of products
of fibrin degradation; the increase in blood viscosity; and the ag-
gregation of red blood cells 25,26.

Although the relation between left atrial thrombosis and sys-
temic embolism has not been totally clarified, patients with atrial
fibrillation and left atrial thrombus are known to have more embolic
phenomena than those without a thrombus 27,28.

The prescription of oral anticoagulants for preventing thrombo-
embolism in the first 3 months after bioprosthetic implantation has
been widely recommended 15,29-31. Anticoagulants, however, are
drugs that increase the cost of the treatment, because they in-

crease the length of hospital stay and require frequent laboratory
control, in addition to increasing the risk of bleeding. Randomized
studies of warfarin versus placebo carried out in the United States
of America reported that only 10.0% of the patients could be ran-
domized and that 38.0%/patients/year discontinued treatment 32.
In this study, only 10.0% of the patients could undergo anticoagu-
lation. Although our study was not designed to assess effectiveness
of oral anticoagulation therapy for thrombus prevention after bio-
prosthetic implantation, and 90.0% of the patients did not receive
oral anticoagulation, one may suggest that that medication is not
necessary for patients with implantation of an isolated aortic prosthe-
sis, due to the low incidence of thrombosis and absence of embolic
complications in that group of patients. These suggestions are in
accordance with those of other authors, who assessed patients
with aortic bioprosthesis using or not using oral anticoagulants and
found no benefit in prescribing that medication 33. On the other
hand, in mitral and mitroaortic patients, the incidence of intracardiac
thrombus was high, even in the presence of sinus rhythm, with a
3.8-fold greater risk than that in the aortic patients, in association
with embolic phenomena, which required the prescription of oral
anticoagulants in patients with a prosthesis in the mitral position.

Among the limitations of the study, the following stands out:
the nonrandomization of patients with sinus rhythm and prosthesis
in the mitral position for the use of oral anticoagulants, platelet
antiaggregation, or placebo. From the practical point of view, the
major obstacle for performing that type of study in our country was
the difficulty in randomizing patients who could adequately control
oral anticoagulation, because the option of bioprosthetic implantation
in young patients, who had already undergone previous surgeries,
was due to some type of contraindication to anticoagulation.
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