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CLINICAL VIGNETTE

Urgent Re-operation for Prosthetic Aortic Valve Dysfunction

Gopi Manthripragada, M.D., Ravi Dave, M.D.,
Ramin Tabibiazar, M.D., Michael Mazar, M.D.

Case Report

A 69-year-old woman with a history of a
St. Jude’s prosthetic aortic valve
placement 9 years ago presented to
cardiology with progressive chest -
pressure and dyspnea. Her symptoms
had worsened significantly over the two
weeks prior to her visit. She also noted
paroxysmal nocturnal dyspnea, lower
extremity edema, and three-pillow
orthopnea.

On physical examination, the patient was
in mild respiratory distress, with mild
tachypnea. Her neck veins were
elevated. Cardiac auscultation revealed
I11/V1, crescendo-decrescendo systolic
murmur with radiation to the carotids.

Valvular click was inaudible. Her lungs
were clear with no dullness to
percussion. She had 1+ lower extremity
edema.

The patient was admitted to the hospital.
Her ECG revealed sinus rhythm, poor R
wave progression, ST/T wave
abnormalities in the lateral leads and bi-
atrial enlargement (Figure 1). Her
troponin level was mildly elevated, and
her INR was sub-therapeutic. She
reported poor adherence with her
warfarin due to intermittent epistaxis.
Chest radiograph showed prominent
pulmonary vasculature and mild
cardiomegaly.
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Figure 1: The initial ECG showing normal sinus rhythm, ST/T abnormalities, and bi-atrial enlargement.

Her symptoms improved aspirin,
intravenous heparin, and diuretics.
Urgent echocardiogram showed
dysfunction of her prosthetic aortic
valve. There was an elevated
transvalvular gradient with a velocity of

5.0 m/s, mean gradient of 52 mm Hg and
a peak gradient of 99 mm Hg, consistent
with significant stenosis. Cardiac
catheterization showed mild coronary
artery disease, and fluoroscopy
confirmed restricted motion of the
mechanical aortic valve leaflets (Figure
2).

Figure 2: Fluoroscopic evaluation showing restricted leaflet motion (arrow) of the St. Jude’s prosthetic valve
during the cardiac cycle (left panel- systole; right panel- diastole).

She was referred for urgent surgery and
underwent successful replacement of her
dysfunctional prosthetic aortic valve
with a bioprosthesis. The explanted
prosthetic valve showed that valvular
dysfunction was due to a combination of
pannus and thrombus formation.

Background

Despite structural evolution in
mechanical valves, prosthetic heart
valves are associated with several
complications. Structural deterioration,
thrombus or pannus formation,
endocarditis and hemolytic anemia occur
to varying degrees based on the type of
implanted valve and its position.
Valvular complications have become
less frequent with modern valves,
resulting in increasing durability*. For
example, St. Jude’s bi-leaflet valves
have an estimated longevity of over
twenty years.



Prosthetic VValve Thrombosis (PVT) is a
rare condition that requires prompt
cardiac care. PVT occurs in both
bioprosthetic and mechanical heart
valves with reported annual rates
varying from 0.03% per year to as high
as 5.7% per year?. PVT should be
suspected in patients with worsening
cardiopulmonary symptoms,
thromboembolic complications, and
inadequate anticoagulation®.

Pathophysiology:

A single center, retrospective analysis of
152 patients who required re-operation
after prosthetic valve implantation,
identified the modes of valvular
dysfunction that led to surgery. Most
common was primary valve failure in 85
patients, followed by valvular
thrombosis and valve-related
thromboembolic episodes in 27 patients,
paravalvular leak 25 patients, prosthetic
valve endocarditis 14 patients, and
hemolysis 1 patient .

Early thrombotic events after surgery
occur at a rate of 0.7% within thirty days
after mechanical aortic valve
implantation. Risk factors for early
thrombotic events include heparin-
induced thrombocytopenia and diabetes
mellitus®. Late thrombotic events are
most often due to sub-therapeutic
anticoagulation?. Pannus formation
occurs over a prolonged time course,
typically one to five years, and is caused
by an inflammatory process and growth
of granulation tissue around the valve.
On ultrasound, pannus is typically
localized to the suture line and, unlike
thrombi, does not move independently of
the valve apparatus. Fractured pannus
may lead to a thrombotic cascade.

Presentation:
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In the single center experience above,
three patients presented in New York
Heart Association functional Class Il, 77
in Class I11, and 61 in Class IV; the
remaining 11 patients were emergencies
and as a result, they were not classified.*
Prognosis is closely tied to the degree of
congestive heart failure (CHF) at
presentation, with those in Class 111 and
IV CHF requiring immediate surgery per
the ACC/AHA guidelines®.

Diagnosis:

Echocardiography is often the initial
imaging tool utilized in assessing
valvular structure and function.
Fluoroscopy is a simple and accurate
method to assess prosthetic valve leaflet
mobility’. Although not widely used for
the evaluation of prosthetic valves,
cardiac CT may provide additional
information due to its post-processing
features. Nevertheless, differentiating
thrombus versus pannus remains
difficult, and current methods are often
inconclusive.

Management:

Several factors should be considered
when managing patients with PVT.
These factors include local expertise,
risks of surgery and thrombolytic drugs
(hemorrhagic and embolic
complications), functional class, and the
probability of achieving valve re-
opening™®. There are only few studies
comparing fibrinolytic therapy versus
surgical intervention in patients with
PVT. Surgical intervention remains the
treatment of choice in emergent settings,
when patients present with shock from
an abrupt decline in cardiac output.
Furthermore, surgery is recommended in
patients with left-sided PVT and Class
Il and IV CHF, and in patients with left-



sided PVT and a large clot burden®. On
the other hand, thrombolysis has been
gaining acceptance, especially when the
thrombus burden is small®,
Thrombolysis may also be considered in
situations when surgery is not available
or the patient is not an optimal surgical
candidate®®.

Prognosis:

Obstructive PVT is a serious
complication in patients with prosthetic
heart valves. In the single center
experience listed above, the 30-day
operative mortality was 14.5%.* The 5-
year and 10-year survival rates were
75% and 63%, respectively.*
Preoperative functional class and the
mode of valve dysfunction significantly
affected early and late mortality.* In
addition, multiple prior surgeries may
increase mortality rate. Some recent
studies have suggested a lower mortality
with thrombolysis when compared to
surgery.® Thus, the optimal treatment
modality remains controversial with
current guidelines continuing to
recommend surgery as first line therapy
for left-sided PVT.

Conclusion:

In summary, PVT is a complication of
prosthetic valves that requires emergent
intervention, either with surgery or
thrombolysis. Echocardiography and
fluoroscopy are appropriate diagnostic
modalities. A low index of suspicion
should be maintained when patients with
prosthetic valves present with heart
failure symptoms and inadequate
anticoagulation.

REFERENCES:
1. Hammermeister KE, Sethi GK,
Henderson WG, Oprian C, Kim

Proceedings of UCLA Healthcare
VOLUME 15 2011

T, Rahimtoola S. A comparison of
outcomes in men 11 years after
heart-valve replacement with a
mechanical valve or bioprosthesis.
Veterans Affairs Cooperative Study
on Valvular Heart Disease. N Engl
J Med. 1993 May 6;328(18):1289-
96. PubMed PMID: 8469251.
Deviri E, Sareli P, Wisenbaugh T,
Cronje SL. Obstruction of
mechanical heart valve prostheses:
clinical aspects and surgical
management. J Am Coll Cardiol.
1991 Mar 1;17(3):646-50. PubMed
PMID: 1993782.

Shapira Y, Vaturi M, Sagie A.
Obstructive left-sided prosthetic
valve thrombosis. Acute Card Care.
2009;11(3):160-8. Review. PubMed
PMID: 19562566.

Masri Z, Girardet R, Attum A,
Barbie R, Yared I, Lansing A.
Reoperation for prosthetic heart
valve dysfunction: 19 years'
experience. Tex Heart Inst J.
1990;17(2):106-11. PubMed PMID:
15227393; PubMed Central
PMCID: PMC326465.

Allou N, Piednoir P, Berroéta C,
Provenchére S, Ibrahim H, Baron
G, Montravers P, lung B, Philip
I, Ajzenberg N. Incidence and risk
factors of early thromboembolic
events after mechanical heart valve
replacement in patients treated with
intravenous unfractionated heparin.
Heart. 2009 Oct;95(20):1694-700.
Epub 2009 May 28. PubMed
PMID: 19482850.

American College of
Cardiology/American Heart
Association Task Force on Practice
Guidelines; Society of
Cardiovascular Anesthesiologists;
Society for Cardiovascular
Angiography and Interventions;



Society of Thoracic Surgeons,
Bonow RO, Carabello BA, Kanu
C, de Leon AC Jr, Faxon DP,
Freed MD, Gaasch WH, Lytle
BW, Nishimura RA, O'Gara PT,
O'Rourke RA, Otto CM, Shah
PM, Shanewise JS, Smith SC Jr,
Jacobs AK, Adams CD, Anderson
JL, Antman EM, Faxon DP,
Fuster V, Halperin JL, Hiratzka
LF, Hunt SA, Lytle BW,
Nishimura R, Page RL, Riegel B.
ACC/AHA 2006 guidelines for the
management of patients with
valvular heart disease: a report of
the American College of
Cardiology/American Heart
Association Task Force on Practice
Guidelines (writing committee to
revise the 1998 Guidelines for the
Management of Patients With
Valvular Heart Disease): developed
in collaboration with the Society of
Cardiovascular Anesthesiologists:
endorsed by the Society for
Cardiovascular Angiography and
Interventions and the Society of
Thoracic Surgeons. Circulation.
2006 Aug 1;114(5):e84-231.
Review. Erratum in: Circulation.
2010 Jun 15;121(23):e443.
Circulation. 2007 Apr
17;115(15):e409. PubMed PMID:
16880336.

Cadore MP, Guaragna JC,
Goldani MA, Caramori P.
Thrombosed aortic mechanical
valve on fluoroscopy. Heart. 2009
Aug;95(16):1342. PubMed PMID:
19638512.

Ermis N, Atalay H, Altay H, Bilgi
M, Binici S, Sezgin AT.
Comparison of fibrinolytic versus
surgical therapy in the treatment of
obstructive prosthetic valve

Proceedings of UCLA Healthcare
VOLUME 15 2011

thrombosis: a single-center
experience. Heart Surg Forum.
2011 Apr;14(2):E87-92. PubMed
PMID: 21521682.

Lengyel M, Fuster V, Keltai M,
Roudaut R, Schulte HD, Seward
JB, Chesebro JH, Turpie AG.
Guidelines for management of left-
sided prosthetic valve thrombosis: a
role for thrombolytic therapy.
Consensus Conference on
Prosthetic VValve Thrombosis. J Am
Coll Cardiol. 1997 Nov
15;30(6):1521-6. Review. PubMed
PMID: 9362411.

Submitted on December 21, 2011



