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Thrombosis of Mosaic aortic valve bioprostheses
occurring at more than one month after surgery
occurs in 0.8% (95% CI 0.33-1.67%) of patients. In the
two cases reported here, each patient had risk factors
for thrombus formation, namely severe left ventricu-
lar impairment in one patient, while the other patient
was heterozygous for prothrombin variant G20210A.
The cases were treated successfully, by thrombolytic
therapy with streptokinase in the first case, and by

Thrombosis of prosthetic valves is an accepted com-
plication associated with mechanical valves, especially
when implanted in the mitral and tricuspid positions
(1), and this has been reported previously for biopros-
thetic valves (2-5) and for abnormal native valves (6).
Thrombosis causing malfunction and stenosis of aortic
valve prostheses occurs rarely, however, with no inci-
dences in one series of 599 cases reported from
Vancouver (7), and only two cases out of 694 St. Jude
Medical valve implants reported from Denmark (8).
The role of prothrombotic risk in patients with bio-
prosthetic valves has not previously been well charac-
terized. Here, two cases of thrombosis of Mosaic aortic
bioprostheses are reported, in which patients received
oral anticoagulants for a minimum of one month post-
operatively. A brief review of the relevant literature is
also provided.

Case 1

A 76-year-old man was scheduled for aortic valve
replacement at Green Lane Hospital, Auckland, New
Zealand following a history of progressively increas-
ing breathlessness over the preceding five months.
This included an admission to hospital in Australia

Address for correspondence:

Assoc. Prof. John French, Cardiology Department, Liverpool
Hospital, Elizabeth Street, Liverpool, NSW 2170, Australia

e-mail: j.french@unsw.edu.au

repeat aortic valve replacement in the second case.
Thrombosis of bioprosthetic valves in the aortic posi-
tion is rare, and a period of anticoagulation postop-
eratively does not invariably protect against this
serious complication. In conclusion, patients with
risk factors for thrombus formation should be con-
sidered for long-term anticoagulation.
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with pulmonary edema when a systolic murmur was
noted, with further investigation recommended on his
return home. Transthoracic echocardiography (TTE)
showed a mean aortic valve gradient of 27 mmHg, a
marked restriction of valve opening, and severe global
left ventricular (LV) impairment (estimated ejection
fraction 30%); taken together, these findings supported
a diagnosis of severe aortic stenosis. Coronary angiog-
raphy showed only mild coronary artery disease, with
no flow-limiting stenoses.

At operation, the aortic valve was noted to be exten-
sively calcified, and was replaced with a 27 mm
Medtronic Mosaic bioprosthesis. The patient’s postop-
erative recovery was uncomplicated, and he was start-
ed on warfarin (8 mg) on the first postoperative day,
and discharged on this agent with the plan to continue
this for six weeks, aiming for a target International
Normalized Ratio (INR) of 2-3. However, after four
weeks the warfarin was discontinued, prior to a
transurethral resection of the prostate being per-
formed. The surgery was uneventful, and prophylactic
antibiotics were given, but anticoagulation was not
restarted following the procedure. Aspirin was not
given at any time. At the initial follow up examination,
at 10 weeks after aortic valve replacement, the patient
was asymptomatic and mobilizing well.

At six months after surgery, over the course of one
week, the patient developed increasing breathlessness
on exertion, associated with paroxysmal nocturnal
dyspnea and orthopnea. On examination, the patient
was breathless on minimal effort and was tachycardic
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with a blood pressure of 96/70 mmHg, but the clinical
findings were otherwise unremarkable and revealed
no stigmata of infective endocarditis. TTE showed that
the patient’s LV dysfunction had worsened compared
to the preoperative evaluation, with a calculated ejec-
tion fraction of 20%. The mean gradient across the aor-
tic valve was only 14 mmHg, the leaflets were
thickened, and the opening was restricted. This was
considered abnormal in the context of markedly
reduced cardiac output. Transesophageal echocardiog-
raphy (TEE) subsequently demonstrated that one cusp
of the valve was markedly bulky and restricted, con-
sistent with thrombosis.

In view of the patient’s age, severe LV impairment
and low-output state, and the perceived risk of reoper-
ation, it was decided in the first instance to administer
thrombolytic therapy with the option of subsequent
aortic valve replacement if clinical improvement did
not occur. A regime of streptokinase (1 MU over 1 h,
followed by 0.1 MU per hour for 5 h) was used, with
subsequent anticoagulation with intravenous heparin
(APTT 50-70 s) followed after 48 h by warfarin, with a
target INR of 2-3. The patient tolerated this treatment
well, and TTE performed at 24 h after thrombolytic
therapy showed the mean gradient to have fallen to 8
mmHg. Additional TEE performed three days later
showed all leaflets to be thin and fully mobile. A
thrombophilia screen performed prior to thrombolysis
suggested the presence of Lupus anticoagulant, with a
dilute Russell’s Viper Venom time of 57 s, though anti-
cardiolipin antibodies (IgG and IgM) were negative.
Genetic testing for Factor V Leiden and prothrombin
variant G20210A was negative.

The patient was discharged on warfarin, with a tar-
get INR of 2-3, aspirin 150 mg, and treatment for LV
impairment. At follow up 10 weeks later, he was well
and returning to normal activities. TTE showed a mean
aortic gradient of 6 mmHg, with a significant improve-
ment in LV function (calculated ejection fraction 34%).

Case 2

A 63-year-old man presented with a 12-month histo-
ry of worsening dyspnea and angina. He was known
to have coronary artery disease, having previously had
myocardial infarctions in 1982 and 1987, and percuta-
neous balloon angioplasty in 1987. Angiography in
2001 showed severe three-vessel coronary artery dis-
ease, with both aortic and mitral regurgitation and a
LV ejection fraction on left ventriculography of 56%.
Intraoperative TEE demonstrated moderate aortic
regurgitation secondary to prolapse of the right coro-
nary cusp and moderate mitral regurgitation second-
ary to posterior leaflet prolapse.

At operation, four arterial grafts were placed. A 29
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mm Medtronic Mosaic valve was implanted in the aor-
tic position, and the mitral valve was repaired with a
quadrangular posterior leaflet resection and placement
of a Cosgrove flexible annuloplasty band. Bypass was
easily discontinued, and recovery was uncomplicated.
Postoperative TTE showed normal Mosaic valve func-
tion, with a mean gradient of 13 mmHg, no aortic
regurgitation, and no residual mitral regurgitation.
The LV function was mildly depressed, with an esti-
mated ejection fraction by echocardiography of 50%.
There was no history of postoperative atrial arrhyth-
mias, with sinus rhythm being recorded at discharge.

Warfarin was commenced on the first postoperative
day, and at discharge it was planned that this be con-
tinued for three months, aiming for a target INR of 2-
3. However, anticoagulation was continued for six
months. Compliance with therapy was good, and at no
time was anticoagulation known to be subtherapeutic,
with all recorded INR values >2.0. Treatment with
aspirin 50 mg was given concurrently with warfarin
and continued thereafter. At one month following the
cessation of anticoagulation, the patient’s symptoms of
dyspnea and angina recurred acutely, without new
electrocardiographic changes. Coronary angiography
showed that all four arterial grafts were patent.
Aortography demonstrated abnormal leaflet move-
ment of the Mosaic valve. TEE showed thrombosis of
the aortic prosthesis (Fig. 1), with a mean gradient of
30 mmHg associated with severe LV dysfunction. A
thrombophilia screen showed that the patient was het-
erozygous for the prothrombin variant 20210 G to A
(antithrombin III assay, protein C assay, activated pro-
tein C resistance (and Factor V Leiden), protein S assay
and Lupus anticoagulant screen were negative). Of
note, there was no prior history of venous thrombosis
or thromboembolism.

Figure 1: Transesophageal long-axis image of the prosthetic
valve showing marked restriction of leaflet motion (top
arrows) and thrombus associated with the valve
(bottom arrow).
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Figure 2: (a, b) Explanted Mosaic bioprosthesis, showing
thrombus in all three sinuses of Valsalva.

At reoperation, thrombus was seen in all three sinus-
es of Valsalva (Fig. 2a and b), and the Mosaic valve was
replaced with a mechanical valve. Histology of the
explanted valve demonstrated thrombus with minimal
fibrin content on the outflow surface of all three
leaflets of the valve. Histological and microbiological
examination revealed no other abnormality of the
prosthesis.

Surgery was complicated by a perioperative cere-
brovascular event, and a computed tomography scan
demonstrated a right parieto-occipital cortical infarct.
The patient made a slow recovery, but at the three-
month follow up he was well, with no residual neuro-
logical deficit.

Discussion

Thrombosis of bioprosthetic valves has only rarely
been reported in the literature, and the present report
details two cases of thrombus formation causing steno-
sis of Mosaic bioprosthetic aortic valves, with different
likely etiologies of thrombosis. These two cases of
valve thrombosis, both of which occurred after a mini-
mum of one month of postoperative warfarin therapy,
represent 0.7% (2/283) of the Mosaic valves implanted
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in the aortic position at the present authors’ institution.
A previous study from Europe (9) reported four
instances of aortic Mosaic valve thrombosis among 461
valves implanted (0.9%). Therefore, although the
Mosaic has shown favorable clinical and echocardio-
graphic results (10,11), in these two series the com-
bined frequency of thrombosis was 0.8% (95% ClI
0.33-1.67%) when this prosthesis was implanted in the
aortic position.

In previously reported cases of thrombosis of aortic
bioprostheses, which occurred between 10 weeks and
six months postoperatively, the majority of patients
received either no anticoagulation or it was subthera-
peutic (2-4). In the absence of any long-term indication
for anticoagulation, oral anticoagulation is recom-
mended for the first three months following biopros-
thetic valve replacement (12,13), although for
bioprostheses in the aortic position this is only an
AHA /ACC grade 2C recommendation (12). The use of
aspirin as long-term therapy for patients in sinus
rhythm is also recommended (12,14,15). However,
there have been reported cases of thrombosis in
patients receiving therapeutic anticoagulation for three
months (5). Both of the present patients were thera-
peutically anticoagulated for at least four weeks after
valve replacement, but both developed valve throm-
bosis following the cessation of anticoagulation.

Inherited thrombophilias are known to be risk fac-
tors for venous thromboembolism. In addition, the
inherited thrombophilias Factor V Leiden and /or pro-
thrombin variant G20210A have been shown to be
increased in frequency in young patients with acute
coronary syndromes, including those without flow-
limiting coronary stenoses (16,17). It is conceivable that
inherited thrombophilias may contribute to thrombot-
ic risk in other clinical situations such as prosthetic
heart valves, including bioprostheses. However, there
are no current guidelines on the role of thrombophilia
screening in these patients. In the second of the present
cases, an expensive and hazardous operation could
potentially have been avoided had the patient’s pro-
thrombotic risk profile been discovered prior to the
cessation of anticoagulation. As the frequencies of
Factor V Leiden and prothrombin variant G20210A in
populations of predominantly Northern European ori-
gin are 5% and 2% respectively, studies involving sev-
eral thousands of patients would be required to
demonstrate or exclude significant associations
between the inherited thrombophilias and the risk of
bioprosthetic valve thrombosis.

The most appropriate treatment of bioprosthetic
valve thrombosis is unclear, and although cases of suc-
cessful treatment with anticoagulation (18,19) or
thrombolysis (20) have been reported, the disease
process may be extremely rapid and urgent surgery is
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often indicated. In many of the reported cases the
progress from first reported symptoms to cardiovascu-
lar collapse or death was measured in hours rather
than days or weeks.

These two cases show that routine discontinuation of
short-term anticoagulation following bioprosthetic
aortic valve replacement may not be appropriate. It is
concluded that patients with risk factors for thrombus
formation, such as significant LV dysfunction, should
be considered for long-term anticoagulation, though
whether thrombophilia screening should be undertak-
en for patients in whom discontinuation is contem-
plated is unlikely to be tested in prospective studies.
While thrombosis is more common with mechanical
prostheses than with bioprostheses, this diagnosis
should be considered in any patient with a prosthetic
valve who presents with new symptoms.

References

1. Rizzoli G, Guglielmi C, Toscano G, et al
Reoperations for acute prosthetic thrombosis and
pannus: An assessment of rates, relationship and
risk. Eur ] Cardiothorac Surg 1999;16:74-80

2. Lesnefsky E, Groves B, Woelfel G, Dauber I,
Campbell D. Early thrombosis of a porcine biopros-
thesis in the aortic valve position. Am ] Cardiol
1986;58:1120-1121

3. Baciewicz P, del Rio C, Goncalves M, Lattouf O,
Guyton R, Morris D. Catastrophic thrombosis of
porcine aortic bioprostheses. Ann Thorac Surg
1990;50:817-819

4. Commerford P, Rose A.. Late thrombotic obstruc-
tion of aortic porcine bioprostheses. Am ] Cardiol
1987;60:645

5. Croft C, Buja L, Floresca M, Nicod P, Estrera A. Late
thrombotic obstruction of aortic porcine biopros-
theses. Am J Cardiol 1986;57:355-356

6. Massetti M, Babatasi G, Saloux E, Bhoyroo S,
Grollier G, Khayat A. Spontaneous native aortic
valve thrombosis. ] Heart Valve Dis 1999;8:157-159

7. Jamieson W, Miyagishima R, Grunkemeier G, et al.
Bileaflet mechanical prostheses for aortic valve
replacement in patients younger than 65 years and
65 years of age or older: Major thromboembolic and
hemorrhagic complications. Can ] Surg 1999;42:27-
36

8. Lund O, Nielsen S, Arildsen H, Ilkjaer L, Pilegaard
H. Standard aortic St. Jude valve at 18 years:
Performance profile and determinants of outcome.
Ann Thorac Surg 2000;69:1459-1465

] Heart Valve Dis
Vol. 13. No. 3
May 2004

9. Eichinger W, Botzenhardt F, Gunzinger R, et al.
European experience with the Mosaic bioprosthe-
sis. ] Thorac Cardiovasc Surg 2002;124:333-339

10. Wong S, Greaves S, Barrat-Boyes B, Milsom F,
Raudkivi P. Early experience with the mosaic bio-
prosthesis: A new generation porcine valve. Ann
Thorac Surg 2000;69:1846-1850

11. Jasinski M, Kadziola Z, Keal R, Sosnowski A.
‘Mosaic’ Medtronic bioprosthetic valve replace-
ment clinical results and hemodynamical perform-
ance. ] Cardiovasc Surg 2000;41:181-186

12. Becker R, Eisenberg P, Turpie A. Pathological fea-
tures and prevention of thrombotic complications
associated  with  prosthetic heart valves:
Fundamental principles and the contribution of
platelets and thrombin. Am Heart ] 2001;141:1025-
1037

13. Verheugt F. Anticoagulation after artificial heart
valve replacement with or without atrial fibrilla-
tion: How much is really needed? Thromb Haemost
1999;82(Suppl.1):130-135

14.Stein P, Alpert ], Bussey H, Dalen ], Turpie A.
Antithrombotic therapy in patients with mechani-
cal and biological prosthetic heart valves. Chest
2001;119(1 Suppl.):2205-227S

15.Nunez L, Aguado M, Celemin D, Iglesias A, Larrea
J. Aspirin or coumadin as the drug of choice for
valve replacement with porcine bioprosthesis. Ann
Thorac Surg 1982;33:354-358

16.van de Water N, French J, Lund M, Hyde T, White
H, and Browett P. Prevalence of Factor V Leiden
and Prothrombin Variant G20210A in patients aged
<50 years with no significant stenoses at angiogra-
phy three to four weeks after myocardial infarction.
J Am Coll Cardiol 2000;36:717-722

17.French J, van de Water N, Sutton T, et al. Potential
thrombophilic mutations/polymorphisms in
patients with no flow limiting stenosis after
myocardial infarction. Am Heart ] 2003;145:118-124

18.Juliard ], Paillole C, Dahan M, Steg P, Himbert D,
Aumont M. Late thrombotic obstruction of an aor-
tic bioprosthetic valve: Successful treatment by oral
anticoagulation. Clin Cardiol 1993;16:152-154

19. Thomas B, Carreras F, Borras X, Pons-Llado G. An
unusual case of bioprosthetic mitral valve thrombo-
sis. Ann Thorac Surg 2001;72:259-261

20. Adamick R, Gleckel L, Graver L. Acute thrombosis
of an aortic bioprosthetic valve: Transthoracic and
transesophageal echocardiographic findings. Am
Heart ] 1991;122:241-242



