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Abstract
Thrombocytopaenia is a recognized complication after aortic valve replacement (AVR), sometimes it has been reported as 
heparin-induced, and it can be associated with high mortality and morbidity. This case report is describing the first case of 
thrombotic thrombocytopaenic purpura (TTP) after AVR using the Trifecta bioprosthesis. We recommend that patients 
with severe and progressive thrombocytopenia after biological AVR should be screened early for both TTP and Heparin 
Induced Thrombocytopenia (HIT), in an attempt to shorter the decision-making process, provide appropriate therapy to 
the patients and reduce any associated mortality and morbidity.

Introduction
Thrombocytopenia after cardiac surgery is associated 

with the type of surgery performed, the length of time 
that the patient stays on extracorporeal circulation [1] 
and pharmacologic treatment during the first postop-
erative hours [2]. Thrombocytopaenia after aortic valve 
replacement (AVR) has been reported by several authors 
[3-6] sometimes reported as heparin-induced [7] and 
it is associated with high mortality and morbidity. This 
case report describes the first case of thrombotic throm-
bocytopaenic purpura (TTP) after AVR with the use of 
Trifecta (St Jude Medical, Little Canada, Minnesota) bi-
oprosthetic valve.

Case Report
A 66-year-old female was referred to us for aortic 

valve surgery after she has been suffering from shortness 
of breath for few months. A transthoracic echocardio-
gram confirmed the presence of severe aortic valve ste-
nosis on background of mildly impaired left ventricu-
lar function and her past medical history included one 
episode of transient ischemic attack and new onset of 
atrial fibrillation; therefore, she was started on LMWH 
(low molecular weight heparin) for a period of 2 weeks 
before her operation date. Her preoperative hemoglobin 
(Hb) was 136 mg/dL and platelets (PLTs) count was 253 
× 109/L.

She underwent biological AVR with a 23 mm St. 
Jude Medical Trifecta bioprosthesis. The operation was 

uneventful, and the postoperative echocardiogram con-
firmed a well seated, well-functioning AVR prosthesis 
with no evidence of peri-prosthetic leak.

On the second postoperative day (POD 2) the PLTs 
count started dropping (125 × 109/L). By POD 4 her 
platelet count has dropped further to 52 × 109/L, de-
spite the discontinuation of LWMH. Hb remained stable 
at 83 mg/dl. On POD 5 there was a further drop of the 
platelet count to 33 and following haematologist advice, 
the patient was started on Fondaparinux. HIT (Hep-
arin-induced Thrombocytopenia) screening (ELISA 
test) was performed and after it was confirmed negative, 
Fondaparinux was stopped and one pool of PLTs was 
then transfused. As the PLTs count had further dropped 
to 22 × 109/L the patient was screened for TTP which 
included Von Willebrand protease (ADAMTS13), Von 
Willebrand inhibitor levels, Coomb test, Blood smear 
and LDH. While the test results were awaited the pa-
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tients PLTs count dropped to 12 × 109/L, despite further 
transfusion of two more pools of PLTs. Two weeks after 
surgery the diagnosis of TTP was confirmed, the patient 
underwent plasma exchange (PEX). In plasma exchange, 
the removed plasma was discarded, and the patient re-
ceived replacement donor plasma, with quick recovery 
of her PLTs count to the baseline level. The patient was 
discharged home with PLTs counting at 230 × 109/L. 
The patient was followed up in our outpatient depart-
ment and she was found to be clinically well with normal 
count of PLTs (Figure 1).

Discussion
After cardiac surgery platelets count can drop signifi-

cantly. As described in literature, this is mainly caused by 
the type of the operation and its complexity, the length 
of time on cardiopulmonary bypass and anti-coagulation 
therapy during the first postoperative hours [1,2]. Cas-
es of thrombocytopaenia after aortic valve replacement 
(AVR) has been reported by several authors and some-
times reported as heparin-induced, with associated mor-
tality and morbidity [6,7].

In 2009 Thielmann, et al. [7] published a study where 
postoperative cardiac surgical patients were screened for 
HIT antibodies, when PLTs dropped to less than 50% of 
the baseline level or less than 50 × 109/L and compared 
the outcomes in HIT-antibody-positive and HIT-an-
tibody-negative patients. As result they found that pa-
tients in whom a low platelet count prompted testing 
for HIT antibodies had a high mortality, independent of 
whether heparin-dependent antibodies were present, in-
dicating that a persistently lowered platelet count is a bad 
prognostic sign after cardiac surgery.

Hilker, et al. [3] described thrombocytopenia fol-
lowing AVRs with Carpentier Edwards Perimount and 
Sorin Biomedica Freedom SOLO bioprosthesis. A slower 
recovery of PLTs counts in the SOLO-group was seen for 
all used valve sizes and it was not related to the duration 
of bypass time nor with patient’s age. The authors spec-
ulated that the observed thrombocytopenia was due to 
transient, unspecific activation of platelets which led to 
a diffuse consumption and lower platelet levels, but they 
could not comment on real cause or the clinical implica-
tions of this phenomenon.

Van Straten, et al. [5] have looked into thrombocy-
topaenia following AVR with biological and mechanical 
prosthesis. They found that patient after AVR with Car-
pentier-Edwards Perimount and Medtronic Freestyle 
stentless bioprosthesis had significantly lower postoper-
ative platelet count in comparison to patients receiving 
ATS and St. Jude Medical mechanical prostheses; while 
in their analysis there was no difference identified be-
tween the Sorin Freedom Solo and all other valve pros-
theses.

Ravenni, et al. [6] have observed postoperative thrombo-
cytopaenia after AVR with Sorin Freedom Solo, Medtronic 
Mosaic and the Sorin Mitroflow bioprosthesis, which was 
more pronounced for the Sorin Freedom Solo valve. Their 
observed thrombocytopenia after AVR with biological 
prostheses was not associated with any major postoperative 
complication.

At the best of our knowledge, low PLTs count has 
never been described as secondary to thrombotic throm-
bocytopenic purpura (TTP) after AVR with SJM Trifecta 
bioprosthesis. In this case report and following the diag-

         

Figure 1: The graph shows the postoperative platelet count fluctuation in relation to postoperative days (POD) and 
therapeutic interventions; 52: POD4 PLTs count 52 (LMWH stopped); 33: POD5 PLTs count 33 (HIT screening sent); 22: 
POD8 PLTs count 22 (ELISA results false negative, Fondaparinux stopped,1 pool PLTs transfused); 51: POD9 vWs protease 
(ADAMTS13), vWs inhibitor, Coombs, LDH sent, POD16 TTP diagnosis confirmed; 20: POD17 (Plasma Exchange × 6); 236: 
POD25 (PLTs count normalised).
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nosis of thrombocytopaenia, the patient underwent first 
a HIT and TTP screening was in sequence leading to a 
considerable delay of the diagnosis of TTP, a rear and 
potentially dangerous complication that can be easily 
treated if diagnosed at an early stage.

With this case report we would like to not only re-
port the first case of TTP after AVR using the Trifecta 
bioprosthesis but also to recommend that patients with 
severe and progressive thrombocytopenia after biologi-
cal AVR (and maybe any cardiac surgical procedure) are 
screened early for TTP along with HIT, in an attempt not 
only to shorter the decision-making process but also to 
provide appropriate therapy to the patient.
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