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Abstract

Background- The purpose of this study was to determine how frequently prosthetic valve non-

obstructive thrombosis is associated with prosthetic mitral and aortic valves and to assess their
correlation with the anticoagulant status and symptoms of patients.

Methods- From January 2006 to April 2007, all the patients with prosthetic heart valves who were

referred for clinicaly-indicated transesophageal echocardiography (TEE) were evauated for
the presence of non-obstructive thrombosis. Clinical information was collected through patient
interviews. Non-obstructive thrombosis was defined as a distinct mass (more than 1 mm in
width and 2 - 15 mm in length) with abnormal echoes attached to the normally functioning
prosthesis and clearly seen throughout the cardiac cycle via two-dimensional, Doppler, and
cinefluoroscopy studies. Masses were classified according to their size as small (<5 mm),
moderate (5-10 mm), and large (>10 mm).

Results- The study recruited 102 consecutive patients (64 female) with a mean age of 51 +11.4

years with non-obstructive thrombosis. There were 132 prosthetic valves (PVs), of which 94
were prosthetic mitral valves (PMVs) and 38 were prosthetic aortic valves (PAVs). The mean
time between surgery and TEE examination (age of the prosthesis) was 12 + 7 years. INR
value was less than 1.5 in 50 (49%) cases, between 1.5— 2.5 in 42 (41.2%) patients, and more
than 2.5 in 10 (9.8%). Additionally, 34 (33.3%) patients had recent systemic emboli, 32
(31.9%) had exacerbation of dyspnea, and 14 (13.7%) were asymptomatic.

Conclusions- Sub-therapeutic anticoagulation (INR values < 2.5), systemic emboli, and dyspnea

are the key factors for the detection of non-obstructive thrombosis. Moreover, TEE is
particularly useful when the thrombus is not visualized by TTE (Iranian Heart Journal 2009;
10 (2):20-24).
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valuation of mechanical heart valve prosthesesis currently done with transthoracic Doppler
echocardiography and occasionally with fluoroscopy.
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|dentifying non-obstructive thrombosis may be difficult, especialy in the presence of a normally
functioning prosthesis on clinical examination and on transthoracic echocardiography.

The mechanical  heart valvecreates artifacts that are projected into the left atrium, yieldingan
examination of poor sensitivity for the detection of prostheticthrombi, especialy when the clot does
not impede leaflet motionand Doppler parameters are within normal limits.

However, non-obstructive prosthetic valve thrombosis is frequently detected by transesophageal
echocardiography (TEE), which is the method of choice for detecting the thrombosis of prosthetic
valves. " The frequency, clinica significance, and outcome of this event are not clear, which
makes treatment difficult.® The aim of this study was to assess how frequently non-obstructive
prosthetic valve thrombosis is associated with prosthetic mitral and aortic valves and to assess its
correlation with the anticoagulant status and symptoms of the patients.

M ethods

Patient population

From January 2006 to April 2007, all the patients with prosthetic heart valves whowere referred for
clinically-indicated TEE were prospectively studied for the presence of non-obstructive thrombosis.
Clinical information was collected at the time of TEE evaluation through patient interviews and in-
patient chart examination. The study protocol was reviewed and approved by our institutiona
human subjectsreview board, and all the patients gave written informed consent.

Echocardiographic study

The echocardiographic study was standardized and in all the patients, and complete transthoracic
and transesophageal echocardiographic examinations were carried out by two experienced
echocardiologists. Patients with absolute contraindications for TEE, prosthetic valve malfunction,
and infective endocarditis were excluded. Multiplane TEE was performed according to the standard
technique using a Vivid 3 (GE Vingmed, Horten, Norway) imaging system and a 5-MHz multiplane
transducer. Non-obstructive thrombosis was defined as a distinct massof abnormal echoes attached
to the prosthesis and clearly seen throughout the cardiac cycle,” with a normally functioning valve
prosthesis by two-dimensional, Doppler, and cinefluoroscopy studies. These masses were more than
1 mm in width in all the cases and from 2 to 15 mm in length (<5 mm designated as small thrombi,
5-10 mm moderate, and >10 mm considered as large thrombi ).

Statistical analysis

The interval data are presented as mean or median + standard deviation (SD). The categorical data
were classified and presented as count (percent). The means of the interval data were compared
between the two groups using Student's t-test (or its non-parametric equivalent, Mann Whitney U-
test) and between more than two groups, using one-way analysis of variance (ANOVA) (or its non-
parametric equivalent, Kruskal — Wallis test). Comparisons of the ordinal data between the two
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groups were also performed using Mann Whitney U or Kruskal — Wallis tests. The nominal data
were compared between the two groups using chi-square or Fisher's exact test. A P-value < 0.05
was considered statistically significant.

The adjusted associations were investigated using different regression models, including ordinal and
binary logistic regression models and Pearson regression models.

Statistical analysis was performed using SPSS"® 15 for Windows"” (SPSS Inc, Chicago, Illinois).

Results

Baseline data

One hundred two patients (64 female; mean age 51+11.4 years, range 21 to 77 years) participated,
with a total of 132 prosthetic valves (PVs), of which 94 were prosthetic mitral valves (PMV's) and
38 were prosthetic aortic valves (PAV's). Sixty-four patients (62.7%) had only PMV's, 8 (7.8%) had
only PAVs, and 30 (29.5%) had both PMV's and PAVs. All but 2 PVs were mechanical. The mean
time between surgery and TEE examination (age of the prosthesis) was 12+7 years (range 1 to 32
years). All of the PVswere functioning normally.

INR levels less than 1.5 were detected in 50 (49%) patients, while INR levels between 1.5 to 2.5
were found in 42 (41.2%) and INR > 2.5 in 10 (9.8%) patients. Fifty-three (52%) patients were
taking a daily dose of aspirin (ASA).

Size and number of clots

No relationship was found between the size and number of clots (P-value=0.31). Associations
between the size of the thrombi and other predisposing factors, including sex, age, age of the PV,
INR level, and treatment with ASA, were investigated by using appropriate statistical tests and the
results are presented in Table.

Tablel. Size of the clots and itsrelationships with other factors

Size of the Thrombus (mm) P-value
<5 5-10 >10
(n=7) (n=87) (n=8)
Sex Femae o 58 o
(n=64) 4 (57.1%) (66.7%) 2 (25%) 0.16
_ 29
Male (n=38) 3 (42.9%) (33.3%) 6 (75%)
Age years 50 49
@120 | 5% (+11.0) (+166) 0.89
Age of the
Prosthess years 12(+1.8) | 12@6.8) | 7(@6.0) 0.11
- 55
MPV (n=64) 4 (57.1%) (63.20%) 5 (62.5%) 0.58
APV (n=8) 0 7(8.1%) | 1(12.5%)
Both MPV and o 25 o
APV (n=30) 3(42.99) | og706 | 2(25%)
2 (28.6% 46 4 (50% 0.45
INR level (286%) | (57 00 (50%) '
INR > 1.5 (n=52)
_ 41
INR < 1.5 (n=50) 5 (71.4%) (47.1%) 4 (50%)
INR > 2.5 (n=10) 1(14.3%) | 6(6.9%) | 3(37.5%) 0.10
_ 81
INR < 2.5 (n=92) 6 (85.7%) @31 | ° (62.5%)
Daily Aspirin o 42 o
Intake 6 (85.7%) (48.3%) 5 (62.5%) 0.44
Yes (n=53)
No (n=49) 1(14.3%) (5145% WEGED
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Tablell. Patients clinical presentations

Clinical Presentation
g o -
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Ageof the 12
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INR level
6 20 16 2 5
”\érF.fszl)'S @ | cssw | mw | 3 | o | wsswy | %
INR<15 8 g 3 3 3
m=50 | 67.2%) | @wi2e | G | SO0 | eow) | sa5%)
INR>25 2 6 2
(n=10) 0 G2 | (188%) | (333%) 0 0 009
INR<25 i 2 26 Z 5 00%)
(=92) | (00%) | (4.1%) | (8L3%) | (66.7%) | (100%)
Daily
Aspirin 8 18 12 1 2 8 019
Intake | (67.1%) | (52.9%) | (75%) | (16.7%) | (4o%) | 7276 | ©
No(n=49)
Yes 3 1 20 5 3 3
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INR levels were considered with 2 different cut-points. 1.5 and 2.5. No datistically significant
associations were observed between the size and the above-mentioned factors in these bivariate
analyses.

The adjusted associations between the size and the other variables were found using ordinal logistic
regression (OLR) models. Different categorizations of INR levels were included in the different
OLR models. Also, the location of PVs was broken into two dummy variables, determined by the
existence of MVP or AVP. There was an adjusted negative association between the size of clots and
INR level with the cut—point of 2.5 (B = -1.84 + 0.91, P-value = 0.045; odds ratio = 0.16 [CI95%:
0.03 — 0.96]). This means that INR levels less than 2.5 were associated with greater sizes of non-
obstructing thrombi on the PVs.

Patients clinical presentations

The frequencies of symptoms and sighs among the patients were systemic emboli in 34 (33.3%),
dyspnea exacerbation in 32 (31.9%), chest pain in 6 (5.9%), and palpitation in 5 (10.8%) patients.
Fourteen (13.7%) patients were asymptomatic and 11 (10.8%) had other presentations. In Table 11,
the relationships of these presentations and other determinants are shown. Statistically significant
associations were found between the type of presentations and age of the prosthesis (P-value =
0.007). After using the Bonferroni post-hoc test, it was clear that the age of the PVs in the patients
with systemic emboli (16+5.7 years) and dyspnea (15+7.7 years) was significantly greater than that
in the asymptomatic patients (8+5.4 years).


www.sid.ir
www.sid.ir

Doppler Echa after Coarct Repair M. Kiavar MD, et al.

Discussion

In patients with mechanical heart valve prostheses, TEE has been demonstrated to be superior to
TTE for studying prosthetic valve dysfunction. TEE is particularly useful in detecting a thrombus
not visualized by TTE due to interfering echo artifacts produced by the prosthesisor because of the
small size of the clot.’

The superiority of TEE over TTE for detecting non-obstructive thrombosis in our study is evident.
In our series of 102 patients with a mechanical prosthesis and non-obstructive thrombosis, TTE and
fluoroscopy did not detect any abnormality in all the patients except for mildly increased pressure
half time in some patients.

INR levels less than 2.5 were associated with greater sizes of non-obstructive thrombi on the PVs.
We found INR values less than 2.5 in about 90% of our patients, which could be suggestive of the
significance of anticoagulant status in these patients. TEE has shown a high incidence of non-
obstructive thrombosis after valve replacement with a mechanical prosthesis. Finding non-
obstructive thrombosis is a dilemma insofar as outcome, management, and the period during
which the complication arises is unpredictable™® The most common size for non-obstructive
thrombus in our study was 5-10 mm, which is the overlap size between moderate and large thrombi
in different studies and the optimal management for these thrombi is controversial 21%*3

Systemic emboli and shortness of breath were the most common symptom and sign in our patients
(in about 65% of patients). Pascal et al. suggested that recent history of a systemic embolic event
was highly associated with the presence of a thrombus, and it is now generally recommended that
patients with a systemic embolic event be examined by TEE.?°

We found more thromboses on mitral prostheses compared to aortic prostheses, but we could not
find any associations between the size of the thrombi and the other predisposing factors such as sex,
age, age of the PV, and treatment with aspirin. We concluded that non-obstructive thrombosis is not
uncommon, especialy in patients with INR values less than 2.5 and in patients with mechanical
prostheses suffering from systemic emboli or shortness of breath.

Study limitations

Our study cannot establish a direct cause-and-effect relation for non-obstructive prosthetic
thrombosis and cerebral embolism. The natural history and treatment of patients with non-
obstructive prosthetic valve thrombosis is not clear, which needs more studies.

Conclusion

The present study demonstrates that TEE is a highly reliable method to detect thrombi on a
mechanical valve prosthesis, particularly when TTE Doppler examination appears to be normal and
the patient has an INR value less than 2.5 or complains of recent systemic emboli or shortness of
breath.
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