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Heart valve mechanical prosthesis: The perfect
match until it is not - A case report
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Abstract. Primary immune thrombocytopenia (ITP),
formerly known as idiopathic thrombocytopenia, is defined by
a reduced platelet count <50x10° and is clinically manifested
through signs and symptoms such as bleeding, ecchymosis
and petechiae. Its coexistence with the implantation of the
mechanical valves and the necessity of anticoagulation creates
an additional risk of bleeding. Although mechanical valves are
indispensable in prolonging and improving the quality of life
in patients with valvular heart disease, in the context of an
additional bleeding risk factor, their presence could represent
a threat to life exposing the patient to major complications
and leading to death. The purpose of this case report is to
discuss the disadvantages and possible fatal complications of
the association between mechanical valves and severe throm-
bocytopenia. A possible solution to these downsides could be
found in the future search in regenerative medicine and tissue
engineering of heart valves resulting in products that do not
require anticoagulation and do not pose a threat to patients
with thrombocytopenia.

Introduction

Usage of heart valve prostheses represented revolutionary
treatment of valvular heart disease. Based on their nature,
the valvular prostheses are classified in mechanical and
bioprosthetic valves, each of them having inherent limitations.
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Mechanical valves require permanent anticoagulation whereas
biological ones are characterized by limited lifespan, requiring
subsequent re-interventions (1). The choice of the prostheses
is performed on the best match with patient's individualities.
Although they offer a life quality improvement, their presence
could represent a threat to life when other pathologies overlap.
Thereby we are presenting the case of a male patient with
aortic valve replacement with mechanical prosthesis implanted
twenty years ago for post rheumatic severe stenosis of the aortic
valve that is now diagnosed with a severe hematologic disease.

Case report

A T7-year male patient, carrier of a mechanical prosthesis
(a 21-mm sized St. Jude bi-leaflet model) for post rheumatic
severe stenosis of the aortic valve with effective oral anticoagu-
lation and a prior history of hypertension and left bundle branch
block, showed up at the emergency department with extensive
and scattered ecchymosis on his body surface accompanied by
petechial rash on the lower extremities, thorax and abdomen.
Informed consent regarding the use of the patient medical
records for educational purposes, excluding all personal identi-
fiers, was signed by the patient during hospital admission. The
patient denied bleeding, fever or headache and there was no
history of drug overdose, alcohol intake or recreational drugs.
On admission he was afebrile and normotensive. Abdominal
and neurological examinations were normal. The heart rate at
presentation was 60 bpm, with intermittent irregular rhythm.
Laboratory examination revealed severe thrombocytopenia
(platelet count 5,000/ul) and international normalized ratio
(INR) 2.43 secondary to the administration of vitamin K
antagonist anticoagulants. Transthoracic ultrasound revealed
preserved cardiac cavities function with physiological dimen-
sions. Evaluation of the valvular prosthesis showed mobile disks,
free of attached masses and absence of suggesting imagining
of pannus. In terms of function, the prosthesis presented good
opening and complete closing with two small lateral regurgita-
tion jets - characteristic for this prosthesis type and described
in previous ultrasound examination. No para prosthetic leaks
were identified. The pressure gradient across the prosthesis
presented unchanged when compared with the previous
examination and the indexed effective orifice area ruled out the
patient-prosthesis mismatch. By joining the data resulting from
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the trans-thoracic ultrasound it was considered that the throm-
bocytopenia had no cardiac aetiology and further explorations
in this direction were not performed. In the clinical context of
isolated thrombocytopenia without a clinically apparent cause,
a presumptive diagnosis of a haematological disorder was
made. The peripheral smear showed normal appearing eryth-
rocytes and neutrophil with a decreased number of platelets.
Subsequently, the patient received intravenous steroids with a
consecutive increase of platelet count to 48,000/u1 then he was
discharged home after initiation of oral treatment with steroids.

The patient was readmitted after 90 days from discharge,
complaining of continuous headache accompanied by dizziness
and confusion after a fall on the same level. The emergency
computed tomography (CT) scan revealed a subdural hematoma
in the right front-temporo-parietal region which did not require
urgent surgical evacuation. The patient reported a constant level
of the INR, in the therapeutic range, at weekly examinations.
The emergency laboratory tests performed revealed a platelet
count of 6,000/u1 and efficient INR.

Considering the severe thrombocytopenia responsible for
the increased risk of hematoma enlargement, the anticoagula-
tion with vitamin K antagonists was delayed until spontaneous
resolution was confirmed by several CT scans. Subsequently,
intravenous steroid therapy and subcutaneous anticoagula-
tion with twice a day Nadroparin 5700 UI were initiated. The
following day the patient presented neurological status changes
and the repeat tomography revealed a sudden growth in hema-
toma size (from 4 to 24 mm) with compression and left midline
shift. The decision to stop the anticoagulation therapy was taken
and the drainage intervention was temporised in order try to
correct the thrombocytopenia and to clear out the anticoagulant.
Twelve hours later, the patient became anisocoric and unrespon-
sive to verbal and painful stimuli, followed by cardio-respiratory
arrest and unresponsive cardio-respiratory resuscitation. These
were interpreted in the context of either a massive stroke embo-
lized from the thrombosed mechanical valve or the presence of
an active bleeding causing the hematoma extension.

Discussion

Based on the pathological mechanism thrombocytopenia can
be classified as primary, when the low count of platelets is
not associated with other systemic conditions, and secondary,
when it is associated with infections, lymphoproliferative,
autoimmune disorders or drug induced immunodeficiency. All
these instances reflect the resulting effects of a decreased bone
marrow platelet production, increased splenic sequestration
or increased peripheral platelet destruction. Primary immune
thrombocytopenia (ITP), formerly known as idiopathic throm-
bocytopenia (2), is defined by a reduced platelet count below
50x10° by a clinical picture of signs and symptoms such as
bleeding, ecchymosis and petechiae. All the specified clinical
manifestations amongst newly diagnosed ITP patients with
a platelet count less than 50x10° purpura was present in 58%
of cases, only 12% presented with bleeding while 28% were
completely asymptomatic (3). Although it was thought to occur
more often in early adulthood, a study found that the incidence
of ITP is increasing with age with a peak among the popula-
tion aged >60 years (4). Considering this information, when
no other cytopenia are associated and the peripheral blood
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smear does not show other changes except the reduced number
of thrombocytes, as in our patient, it is suggested that bone
marrow examination is not mandatory in this group, as previ-
ously haematology guidelines indicated and not infrequently,
the response to treatment is considered the best diagnostic
test (5).

Even though several pathological mechanisms and diagno-
stic methods have become available, corticosteroids still remain
the cornerstone for treating ITP in carriers of a mechanical
aortic prosthesis and oral anticoagulation, despite other first line
treatments such as immunoglobulins G or Rho (D). This is due
to possible severe adverse events as thrombosis or accelerated
haemolysis, increased plasma viscosity after immunoglobulin G
administration, or RBC antigen-antibody-mediated complement
activation after anti-D treatment, contributing most. Regarding
splenectomy as second line treatment, despite the high success
rate and the rapid response, in patients with comorbidities,
sometimes it does not represent a suitable option (5).

Extensive research of the scientific literature revealed
limited information regarding cases of patients with heart valve
prostheses and associated thrombocytopenia. The few existing
reports presented the appearance within the immediate time
span after the surgical or interventional procedure (6-8). Related
to the thrombocytopenia causes, studies present numerous and
varied conditions that can trigger it. In the clinical scenario
of patients requiring permanent anticoagulation the most
frequent etiology is heparin-induced thrombocytopenia (9).
Unfractionated heparin causes a decrease in the platelet
number by its additional binding to platelets and endothelial
cells besides antithrombin. Thrombocytopenia appears subse-
quently to the antibody activation induced by heparin, directed
against the bond between platelet factor 4 and unfractionated
heparin (10), causing an antibody-mediated syndrome. This
was not the case of our patient because he was anticoagulated
with vitamin K antagonists.

The cardiac aetiology of thrombocytopenia is related
to the presence of a mechanical valve causing mechanical
destruction. This scenario could be secondary only to usage
of prosthetic valves with poor hemodynamic that create major
trans-prosthetic gradients such the models Starr Edward - ball
in cage. The patient presented in the case had a St. Jude
bi-leaflet mechanical valve, the most commonly used, known
to have improved hemodynamic performance (11).

The hematoma formed and extended due to the platelet low
count and the anticoagulant state of the patient. Absence of
anticoagulation in patients with St. Jude heart valve prostheses
is reported to be associated with thrombosis of the valve or
embolism in a proportion of 12% for the aortic position (12).
With the presence of the hematoma we opted for the switch of
the vitamin K antagonist toward the lower dose of low-molec-
ular weight heparin to obtain a well-controlled anticoagulation
and avoid INR fluctuations.

The existing heart valve substitutes are imperfect, their
usage and the complementary therapy required to be associated
could expose the patient to major complications and can lead
to death. A solution to these downsides could be found in the
future research in regenerative medicine and tissue engineering
of heart valves. At present, studies are in different levels of
the research: in laboratory (13-15), implanting in animal
models (16,17) and even translational to the surgical clinics (18).
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In conclusion, mechanical heart valve substitutes offer
an improved quality of life in patients with valvular heart
disease, however, with their inherent downsides - the need
of permanent anticoagulation, that primarily determine the
major potential complications such as bleeding or thrombotic
events. When another pathology overlaps, such as autoimmune
thrombocytopenia, the management of these patients can often
be difficult, as the dynamic balance between activated proco-
agulants and endogenous anticoagulants is impaired. This
case demonstrates that thrombocytopenia may be present as a
separate pathological entity in patients with mechanical valves
contributing to the risk of bleeding and death of patients.
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