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CASE REPORT

Reversible bioprosthetic valve thrombosis

from eosinophilia
S S Kothari, Siddharthan Deepti, Nitish Rai

SUMMARY

A 31-year-old man with a mitral bioprosthetic valve
presented with recent worsening of exertional dyspnoea
7 years after the mitral valve replacement. Evaluation
revealed an increased gradient across the thickened
mitral bioprosthetic valve leaflets. Marked eosinophilia
was present and was considered as a putative cause

for bioprosthetic valve thrombosis. The treatment with
systemic corticosteroids and oral anticoagulation led

to complete resolution of symptoms with significant
decrease in mitral bioprosthetic valve gradient and leaflet
thinning. The case is reported to highlight the fact that
eosinophilia may cause reversible bioprosthetic valve
thrombosis.

BACKGROUND

Bioprosthetic valve thrombosis is uncommon but
under-recognised. The annual incidence is reported
to be around 1.46% in a large retrospective series.’
With the increasing utilisation of aortic biopros-
thetic valves in transcatheter aortic valve implan-
tation procedures, bioprosthetic valve thrombosis
has become more relevant and is being carefully
studied.”™ We report a patient with mitral biopros-
thetic valve thrombosis due to eosinophilia that
responded to treatment with corticosteroids and
anticoagulation. To the best of our knowledge,
reversible bioprosthetic valve thrombosis due to
eosinophilia has not been previously described.

CASE PRESENTATION

A 31-year-old man underwent mitral valve replace-
ment in 2004 with a #29 bileaflet mechanical
prosthetic valve for severe rheumatic calcific mitral
stenosis. A year later, he developed prosthetic heart
valve thrombosis which was successfully treated
with thrombolysis. Two years later, he developed
a second episode of prosthetic valve thrombosis.
Thrombolysis was attempted again with partial
success only. Subsequently, he underwent redo-mi-
tral valve replacement with a #25 Hancock
bioprosthetic valve in 2009 in view of residual
gradient across the mechanical valve and recurrent
prosthetic valve thrombosis.

He remained asymptomatic for the next 7 years
with regular follow-up. The last follow-up echo-
cardiogram showed normally functioning biopros-
thetic valve with no signs of degeneration and
a mean diastolic pressure gradient of 4mm Hg
across the bioprosthesis. Left ventricular function
was normal. About a year after the last follow-up

visit, he started to experience gradually progressive
dyspnoea on exertion. He was in New York Heart
Association class IIT at presentation. On examina-
tion, a mid-diastolic murmur was noted at apex.

INVESTIGATIONS

The chest X-ray (figure 1A) showed normal cardio-
thoracic ratio with left atrial enlargement and severe
pulmonary venous hypertension. Echocardiog-
raphy revealed increased thickness of the biopros-
thetic valve leaflets (figure 2A (arrow); video 1)
with restricted mobility. The mean diastolic pres-
sure gradient across the mitral bioprosthesis had
increased from 4 to 12mm Hg (figure 2B). There
was global left ventricular hypokinesia with ejection
fraction of 35% with mild ventricular dilation.

Routine blood investigations showed marked
eosinophilia (77%) with an absolute eosinophil
count of 25 400/mm’ in multiple samples. In view
of the marked eosinophilia and the echocardio-
graphic picture, the possibility of bioprosthetic
valve thrombosis was considered. The left ventric-
ular systolic dysfunction was attributed to the
cardiomyopathic effect of hypereosinophilia.

Evaluation was done for a secondary cause of
eosinophilia. Peripheral blood smear examination
did not reveal microfilariae. Stool for ova and cysts
showed no parasites. Bone marrow biopsy showed
no blast cells.

The previous records were analysed. However,
the episodes of prosthetic valve thrombosis
involving the mechanical valves in 2005 and 2007
were not associated with eosinophilia.

DIFFERENTIAL DIAGNOSIS

A diagnosis of idiopathic hypereosinophilic
syndrome leading to bioprosthetic valve thrombosis
was made.

TREATMENT

The patient was accordingly treated with diethyl-
carbamazine for 21 days and oral steroids which
were tapered over 6 months. Oral anticoagulation
with vitamin K antagonists was initiated.

OUTCOME AND FOLLOW-UP

On follow-up at 4 months, there was significant
improvement in symptoms and the patient was
in functional class 1. The differential leucocyte
count showed 1% eosinophils with an abso-
lute eosinophil count of 140/mm® only. Repeat
chest X-ray (figure 1B) showed resolution of
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Figure 1 Chest radiograph at presentation (A) and after treatment
with corticosteroids and anticoagulation (B) for 2 months.

pulmonary venous hypertension. Echocardiogram showed
normal thickness and mobility of bioprosthetic valve leaf-
lets (figure 2C (arrow); video 2) with a remarkable decrease
in mean diastolic pressure gradient across the bioprosthetic
valve (figure 2D) and normalisation of left ventricular
function.

DISCUSSION

Bioprosthetic valve thrombosis is a rare but potentially
life threatening condition that tends to occur significantly
earlier than structural valve degeneration. It is difficult to
ascertain the exact incidence and prevalence of bioprosthetic
valve thrombosis as this entity has not been systematically

Video 1 Echocardiogram recorded at presentation shows increased
thickness of the bioprosthetic valve leaflets with restricted mobility.

reported in most large prospective series. In the largest series
of bioprosthetic valve thrombosis, the incidence was esti-
mated at 1.46% per year and the prevalence was reported to
be around 11.6%." In this series, the rates of bioprosthetic
valve thrombosis were largely comparable across all valve
locations. However, despite its rarity, it can be life threat-
ening with high early mortality.’

Oral anticoagulation with vitamin K antagonists is recom-
mended for all patients with bioprosthetic heart valves for 3-6
months after implantation in view of the increased risk for throm-
bosis during this period. However, it is not well recognised that

Figure 2 Echocardiogram recorded at presentation shows increased thickness of the bioprosthetic valve leaflets (A) (arrow). The pressure gradient
across the mitral bioprosthesis is increased significantly (B). Echocardiogram recorded after the treatment with corticosteroids and anticoagulation
(C,D). There is remarkable thinning of the bioprosthetic valve leaflets (C) (arrow). The pressure gradient across the mitral bioprosthesis has decreased

significantly (D). MVA, mitral valve area.
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Video 2  Echocardiogram recorded after the treatment with
corticosteroids and anticoagulation. There is remarkable thinning of the
bioprosthetic valve leaflets.

bioprosthetic valve thrombosis may occur later as well. In fact,
the incidence of bioprosthetic valve thrombosis peaks around
13-24 months after the implantation.®

Bioprosthetic valve thrombosis is under-recognised. A diag-
nostic model has been suggested for the diagnosis of bioprosthetic
valve thrombosis that includes five features." A >50% increase
in mean echo-Doppler gradient from baseline within § years,
increased cusp thickness, abnormal cusp mobility, paroxysmal
atrial fibrillation and subtherapeutic international normalised
ratio together were found to predict bioprosthetic valve throm-
bosis with 76% sensitivity, 93% specificity, 85% positive predic-
tive value and 89% negative predictive value. These criteria need
to be validated in other studies.

Since bioprosthetic valve thrombosis tends to occur signifi-
cantly earlier than structural valve degeneration, all patients
presenting with bioprosthetic valve dysfunction <§ years after
implantation should be meticulously evaluated for valve throm-
bosis with the aforementioned criteria. The differential diagnoses
for increased gradient across the bioprosthetic valve include
early prosthetic degeneration, pannus formation, patient—pros-
thesis mismatch and high cardiac output state. Prosthetic valve
degeneration usually presents later and involves wear and tear,
fracture, calcification, leaflet tear, stent creep or suture line
disruption of valve components.

Transthoracic echocardiogram alone as a first line
screening examination has been found to detect only 13%
of bioprosthetic valve thrombosis cases.” So, transoesopha-
geal echocardiography is recommended whenever the index
of suspicion is high. Of late, volume rendered four-dimen-
sional (4D) CT imaging has been evaluated in a number of
studies to detect subclinical bioprosthetic valve thrombosis
in patients receiving transcatheter aortic valve replacement.®
The 4D CT is exquisitely sensitive in assessment of biopros-
thetic valve leaflet motion and detects valve thrombosis even
before an increase in gradient across the valve. Therefore, in
cases where the index of suspicion is high but the echocardio-
gram remains inconclusive 4D CT may be used to diagnose
bioprosthetic valve thrombosis.

The specific risk factors for bioprosthetic valve thrombosis
have not been studied systematically since the condition
itself is under-recognised. However, it may be inferred that
patients with hypercoaguability, a history of thromboem-
bolic disorder, concomitant atrial fibrillation and severe left
ventricular dysfunction are at increased risk. In these subsets,
long-term anticoagulation has been recommended by the
current American and European guidelines. Other proposed

risk factors include stented design and small bioprosthetic
valve size.

Eosinophilia is a rare cause of thrombophilia. Less than 10
cases of thrombosis of mechanical heart valves associated with
eosinophilia have been reported.” '° To the best of our knowl-
edge no case of bioprosthetic valve thrombosis secondary to
eosinophilia has been reported previously.

Idiopathic hypereosinophilic syndrome is associated with
a high incidence of thromboembolic disorders.'’ The primary
underlying mechanism is platelet hyperactivation secondary to
endothelial damage due to the major basic protein and increased
biosynthesis of platelet activating factor in activated eosino-
phils. The products released during degranulation of eosinophils
are highly thrombogenic. The specific granules of eosinophils
contain high levels of tissue factor which stimulates fibrin forma-
tion. The major eosinophil basic protein binds to and inhibits the
capacity of thrombomodulin to activate protein C resulting in an
enhanced activity of the thrombotic cascade.

Several recent reports have compared an initial approach
with vitamin K antagonists with surgery or thrombolysis as
initial management for bioprosthetic valve thrombosis. In
the largest retrospective series,’ no difference was found
between the two approaches with respect to decrease in mean
gradients, embolic events, strokes, deaths and bleeding. In
view of the significant risks associated with surgery or throm-
bolysis, anticoagulation is considered reasonable as the first
line treatment for bioprosthetic valve thrombosis in patients
who are haemodynamically stable. Clearly, surgery or throm-
bolysis remains the treatment of choice in patients who are
haemodynamically unstable bioprosthetic valve thrombosis.
Surgery is preferred in those with large mobile thrombi and
high embolic risk.

In summary, we describe a case of reversible bioprosthetic
valve thrombosis due to eosinophilia. A wider appreciation of
this entity seems warranted.

Learning points

» Bioprosthetic valve thrombosis is an under-recognised
entity with a peak incidence around 13-24 months after
implantation.

» Predictors of bioprosthetic valve thrombosis include
- >50% increase in mean echo-Doppler gradient from

baseline within 5 years
— increased cusp thickness
— abnormal cusp mobility
— paroxysmal atrial fibrillation
— subtherapeutic international normalised ratio.

» Eosinophilia is a thrombophilic condition which is known to
be associated with mechanical heart valve thrombosis. In this
report, we have described a case of reversible bioprosthetic
valve thrombosis due to eosinophilia.
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